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Minimum Detectable Activity Report Page : 4
Sample ID : S95T002305-SAM Acquisition date : 17-OCT-1995 15:00:37

Bckgnd Energy MDA
Nuclide Sum ( keV) (uCi/L)

BE-7 27541. 477.59 1.5490E+00
NA-24 79. 1368.55 2.0763E-02
K-40 871. 1460.75 6.6763E-01
SC-46 299. 1120.55 3.4262E-02
CR-51 23448. 320.08 1.0341E+00
MN-54 499. 834.83 3.4696E-02
CO-56 464. 846.76 3.4001E-02
CO-58 541. 810.78 3.5203E-02
FE-59 251. 1099.25 5.4722E-02
ZN-65 235. 1115.55 5.9659E-02
SE-75 25468. 264.66 1.6138E-01
KR-85 14289. 514.00 2.8498E+01
SR-85 14281. 514.01 1.2882E-01
Y-88 24. 1836.06 1.4325E-02
Y-90 32. 1760.70 5.6631E-02
Y-91 150. 1204.67 8.5239E+00
NB-94 1163. 871.09 5.5562E-02
NB-95 659. 765.78 3.6504E-02
RU-103 16988. 497.08 1.4391E-01
RURH-106 5629. 621.93 1.7579E+00
AG-108m 2366. 722.94 7.1479E-02
CD-109 41892. 88.03 3.1093E+00
AG-110M 17523. 657.76 1.6911E-01
SN-113 25216. 391.69 1.9670E-01
TE-123m 30917. 159.00 8.5211E-02
SB-124 7620. 602.73 1.0193E-01
TE-125m 36545. 109.27 2.9223E+01
1-129 27064. 39.60 0.0000E+00
1-131 23476. 364.48 1.4168E-01
XE-131m 31077. 163.93 3.7127E+00
BA-133 23401. 356.02 1.8167E-01
CS-136 561. 818.51 3.6177E-02
CS-138 60. 1435.86 4.0243E-02
CE-139 30629. 165.85 9.0846E-02
BA-140 9958. 537.31 4.3811E-01
LA-140 105. 1596.21 2.8106E-02
CE-141 33108. 145.44 1.5009E-01
EU-152 79. 1408.01 9.9740E-02
HF-181 22108. 482.18 1.8017E-01
TA-182 34450. 67.75 4.4546E-01
HG-203 24731. 279.20 1.1858E-01
BI-207 6768. 569.70 9.3215E-02
TL-208 24721. 277.36 1.5229E+00
PB-210 27269. 46.50 0.0000E+00
BI-212 782. 727.18 5.6476E-01
PB-212 28753. 238.63 2.1325E-01
BI-214 5830. 609.31 1.9575E-01
PB-214 23607. 351.92 5.7284E-01
RA-224 28398. 240.99 2.3535E+00
RA-226 36284. 186.10 2.4214E+00
AC-228 480. 911.21 1.4007E-01

WHC-SD-WM-OF-149, REV. o
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Minimum Detectable Activity Report ( continued) Page : 5
Sample ID : S95T002305-SAM Acquisition date : 17-OCT-1995 15:00:37

Bckgnd Energy MDA
Nuclide Sum ( keV) (uCi/L)

TH-228 39346. 84.37 9.2153E+00
TH-229 39389. 88.47 4.3731E-01
U-232 32517. 57.78 1.7420E+02
PA-233 23129. 312.17 2.6309E-01
PA-234M 439. 1001.03 6.4588E-02
TH-234 32694. 63.29 5.0438E+00
U-235 35931. 185.71 1.4645E-01
U-237 37807. 59.54 9.2866E-01
NP-238 318. 984.45 1.1588E-01
NP-239 44034. 106.12 4.0624E-01
PU-239 34830. 129.30 1.1612E+03
AM-243 37405. 74.67 2.4391E-01

ViIHC-SD-Wi^-O^..;49, REV. u
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********!'***********************************************************************

* 222-S Laboratory Counting Room 17-OCT-1995 18:10:36.96 *
********************************************************************************

» » »»» SAMPLE INFORMATION «««««
Worklist #: 2914
Sample ID: S95T002305-DUP
Sample Size: 1.00000E-03 LI
Dilution Factor: 1.00000E+00

» » »»» COUNT
Detector ID:
File Number:
Geometry:
Count Time:
Real Time:
Dead Time:

INFORMATION « « « ««
GEA4
dka300:[spec.GEA4]4g4565.cnf
41
0 00:50:00.00 sec
0 00:52:23.03 sec
4.6%

» » »»» ANALYSIS INFORMATION « « «««
Sample Count Time: 17-OCT-1995 17:17:36.27
Decayed to: 17-OCT-1995 17:17:36.27
Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: EMB
Background Subtract: DKA300:[SPEC.GEA4]4GBACK

Removed by:

Verified by:

<0 Cb^¢^L /o%8^yf

» »»»» CALIBRATION INFORMATION «««««
Date of last energy calibration: 18-APR-1994 11:17:09.37
Date of last efficiency calibration: 18-APR-1994 11:18:36.88
********************************************************************************

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/LI

10 24.31 3724 0.96 48.61 47 12 7.8 5.20E+02
10 25.66 15849 2.11 51.33 47 12 4.0
0 31.18 567 1.22 62.36 60 7117.5
0 59.49 5890 0.97 118.97 116 8 12.8 AM-241 5.80
0 86.46* 9984 1.02 172.91 169 9 8.9 NP-297- 9.77

EU-155 3.69
0 105.27 8009 1.13 210.51 207 8 9.8 EU-155 3.51
0 123.03 10178 1.04 246.03 242 9 8.3 -ee-5-7- 1.03

EU-154 2.19
0 133.47 1756 1.02 266.90 265 6 33.1 CEPR-144 2.70

CE-144 1.35
0 176.31 2343 1.12 352.59 350 7 25.5 SB-125 3.18
0 247.77 1289 1.42 495.48 493 7 42.7 EU-154 2.29
0 427.71 4330 1.31 855.33 851 10 16.6 SB-125 2.73
0 463.24 1665 1.38 926.39 924 7 34.3 SB-125 3.21
0 511.44* 1032 2.27 1022.78 1019 9 44.4
0 591.84 511 1.47 1183.59 1180 8 49.7
0 600.36 1643 1.24 1200.63 1196 11 20.8 SB-125 2.26
0 604.54 1366 1.18 1208.99 1206 7 18.0 CS-134 0.344
0 635.82 1249 1.37 1271.54 1267 10 23.9 SB-125 2.80
0 661.53* 929960 1.48 1322.97 1315 16 0.2 CS-137 285.

VHHC-SQ-1^PVi-T74-149, REV. i)
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Post-NID Peak Search Report (continued) Page : 2
Sample ID : S95T002305-DUP Acquisition date : 17-OCT-19 95 17:17:36

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/LI

0 723.16 1644 1.35 1446.22 1440 12 8.9 EU-154 2.36
ZR-95 1.07

0 756.39 402 1.44 1512.69 1506 13 31.8 ZR-95 0.222
0 795.76 1298 1.51 1591.44 1585 13 10.6 CS-134 0.483
0 801.58 145 1.37 1603.07 1599 10 64.7 CS-134 0.530
0 872.96 873 1.82 1745.82 1739 13 13.1 EU-154 2.53
0 996.08 690 1.64 1992.08 1986 13 13.9 EU-154 2.60
0 1004.59 1211 1.70 2009.10 2004 13 8.7 EU-154 2.65
0 1172.95* 498 1.76 2345.85 2339 13 14.9 CO-60 0.220
0 1274.30 1952 1.83 2548.58 2541 17 5.2 EU-154 2.64

-NA- ^^- 0 . 910
0 1332.27 492 1.89 2664.52 2656 19 12.8 CO-60 0.236
0 1596.43 78 2.05 3192.94 3188 11 34.4

WHGSD-1AVi'A-0-P-149, REV. Ci

294



Summary of Nuclide Activity
Sample ID : S95T002305-DUP

Page : 3
Acquisition date : 17-OCT-1995 17:17:36

Total number of lines in spectrum 29
Number of unidentified lines 4
Number of lines tentatively identified by NID 25 86.21%

Nuclide Type :
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma

Nuclide Hlife Decay uCi/LI uCi/LI 2-Sigma Error %Error Flags
- .24Z^sy6K

3S
CO-60 5.27Y 1.000 2.287E-01 2.287E-01 0.222E-01 9.70
ZR-95 64.02D 1.000 2.221E-01 2.221E-01 0.707E-01 31.85/.03 c-1
SB-125 2.73Y 1.000 2.667E+00 2.667E+00 0.267E+00 10.03/,7N¢ o
CS-134 2.06Y 1.000 4.281E-01 4.281E-01 0.391E-01 9.1411fe- -1
CS-137 30.OOY 1.000

99
2.851E+02
4 35^°^̂

2.851E+02
^

0.006E+02 0.21
G^-i14
CEPR-144

2 84^
284.90D

^
1.000

. a -
2.701E+00

^. 35 2^r+^
2.701E+00

-8 . 4 4 7 E i 8
0.893E+00
^9 Bi

33.08/.a5eo
EU-154 8.59Y 1.000 2.603E+00 2.603E+00 0.165E+00 6.34/•2/e °
EU-155 4.68Y 1.000 3.506E+00 3.506E+00 0.344E+00 9.81/•63 e-0

E+0 0 "sE-
AM-241 432.20Y 1.000 5.802E+00

---------
5.802E+00
------

0.745E+00 12.84a.4-9

Total Activity : 3.163E+02
---

3.163E+02

Grand Total Activity : 3.163E+02 3.163E+02

Flags: "K" = Keyline not found
"E" = Manually edited

"M" = Manually accepted '
"A" = Nuclide specific abn. limit

WHC-SD-VA,'';^^ REV, l;
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Minimum netectable Activity Report Page : 4
Sample ID : S95T002305-DUP Acquisition date : 17-OCT-1995 17:17:36

Bckgnd Energy MDA
Nuclide Sum (keV) (uCi/LI)

BE-7 27204. 477.59 1.5395E+00
NA-24 70. 1368.55 1.9497E-02
K-40 872. 1460.75 6.6804E-01
SC-46 248. 1120.55 3.1231E-02
CR-51 23077. 320.08 1.0259E+00
MN-54 479. 834.83 3.4006E-02
CO-56 493. 846.76 3.5054E-02
CO-58 510. 810.78 3.4201E-02
FE-59 228. 1099.25 5.2196E-02
ZN-65 235. 1115.55 5.9647E-02
SE-75 25695. 264.66 1.6209E-01
KR-85 14077. 514.00 2.8286E+01
SR-85 14071. 514.01 1.2787E-01
Y-88 22. 1836.06 1.3787E-02
Y-90 39. 1760.70 6.1888E-02
Y-91 139. 1204.67 8.2062E+00
NB-94 1042. 871.09 5.2599E-02
NB-95 651. 765.78 3.6287E-02
RU-103 16992. 497.08 1.4392E-01
RURH-106 5578. 621.93 1.7498E+00
AG-108m 2357. 722.94 7.1345E-02
CD-109 40574. 88.03 3.0600E+00
AG-110M 17327. 657.76 1.6816E-01
SN-113 24615. 391.69 1.9434E-01
TE-123m 30361. 159.00 8.4442E-02
SB-124 7686. 602.73 1.0237E-01
TE-125m 35960. 109.27 2.8988E+01
1-129 26614. 39.60 0.0000E+00
1-131 23447. 364.48 1.4160E-01
XE-131m 30027. 163.93 3.6494E+00
BA-133 23202. 356.02 1.8090E-01
CS-136 516. 818.51 3.4678E-02
CS-138 50. 1435.86 3.6745E-02
CE-139 30062. 165.85 9.0001E-02
BA-140 9959. 537.31 4.3815E-01
LA-140 108. 1596.21 2.8531E-02
CE-141 31946. 145.44 1.4744E-01
EU-152 71. 1408.01 9.4315E-02
HF-181 21845. 482.18 1.7910E-01
TA-182 33241. 67.75 4.3757E-01
HG-203 24398. 279.20 1.1777E-01
BI-207 6621. 569.70 9.2198E-02
TL-208 24458. 277.36 1.5148E+00
PB-210 26685. 46.50 0.0000E+00
BI-212 716. 727.18 5.4052E-01
PB-212 28171. 238.63 2.1109E-01
BI-214 5690. 609.31 1.9338E-01
PB-214 22948. 351.92 5.6455E-01
RA-224 27851. 240.99 2.3307E+00
RA-226 34957. 186.10 2.3767E+00
AC-228 468. 911.21 1.3822E-01

VIiHC-SD-il,;i'.' "7 "i49, REV. rl
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Minimum Detectable Activity Report (continued) Page : 5
Sample ID : S95T002305-DUP Acquisition date : 17-OCT-1995 17:17:36

Bckgnd Energy MDA
Nuclide Sum (keV) (uCi/LI)

TH-228 37995. 84.37 9.0557E+00
TH-229 38025. 88.47 4.2967E-01
U-232 31741. 57.78 1.7211E+02
PA-233 23027. 312.17 2.6251E-01
PA-234M 399. 1001.03 6.1617E-02
TH-234 31925. 63.29 4.9841E+00
U-235 34804. 185.71 1.4413E-01
U-237 36727. 59.54 9.1530E-01
NP-238 350. 984.45 1.2164E-01
NP-239 42914. 106.12 4.0104E-01
PU-239 34107. 129.30 1.1491E+03
AM-243 36095. 74.67 2.3960E-01

WHC-SD-Wiv,-I)P--i49, REV. C;
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worklistrpt Version 2.1 05/15/95 Page: 1

10/03/95 08:07
LABCORE Data Entry Template for Worklist# 2713

Analyst: Instrument: GEAOO 7 Book # /Z odSZ

Method: LA-378-103 Rev/Mod a/0
yyHC-SD-WNI-.':;f - 149, REV. u

Worklist Comment: Use 1 mL of sample. Use 1 mL of standard. sac

GROUP PROJECT S TYPE

1 STD

1 STD

1 STD

2 BLNK

2 BLNK

95000127 AW-102 GRAB 3 SAMPLE

95000127 AW-102 GRAB 3 SAMPLE

95000127 AN-102 GRAB 3 SAMPLE

SAMPLE# R A ------- TEST ------ MATRIX ACTUAL FOUND

aI129-01 1129-01 LIQUID

a1129-01 1129-01C LIQUID

aI129-01 1129-01E LIQUID

S1I129-01 1129-01 LIQUID

a1129-01 I129-01E LIQUID

595T002308 0 a1129-01 1129-01 LIQUID N/A

S95T002308 0 aI129-01 1129-01C LIQUID N/A

S95T002308 0 @1129-01 1129-01E LIQUID N/A

DL UNIT

N/A uCi/mL

N/A % Recovery

N/A % Ct. Error

N/A uCi/mL

N/A % Ct. Error

uCi/mL

% Recovery

% Ct. Error

Final page for worklist # 2713

o S ^ /e^
Analyst ignature at ^

Data Entry Comments:
(:arrlr,r

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,

R = Replicate Number, A = Aliquot Code.
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WORKBOOK PAGE: STD1 VVHC-SD-W1Ji-0F-149, REV. G

1-129: LA-378-101 (C-0), 103 ( C-0) IODINE-129 [STD771
T GROSS WEIGHT (wt2) 2.1311

STD TARE WEIGHT (wt1) 2.1064

Work:UBt: MASS PRECIPITATE ( net wt) 0.0247

2713 1-129 pCi / SAMPLE from GEA (1-129 GEA) 3.703E-04

TestCode_ SAMPLE VOLUME in mL (SS) 1.0000

@1129-01 DILUTION FACTOR ( DF) 1.0000

Matrlx ! •;` DIGEST DILUTION FACTOR ( DDF) 1.0000

LIQUID CARRIER FRACTIONAL RECOVERY ( Rec) 0.8098

COUNT TIME IN MINUTES 100

95002917 COUNTING UNCERTAINTY _ (%) 3.78

7=. BI1ip ^ a„.= ri STANDARD BOOK NUMBER 120B52

0 STANDARD VALUE in pCi /mL 5.34E-04

L am le'P
NOT LISTED

NOT LISTED One mL of the solution is equivalent to 0.0305 grams.

Ittstr^l %^°Ilt 0d04Ji
WC38931 Carrier Percent Recovery = (wt2-wt1)'100/0.0305

*"1^1 1-129 NCi/mL = (1-129 GEA)(DF)(DDF) / [(Rec)(SS)]

SAC
, " iPg;

SAC

MONK"
SAC

10/05/95
... ,;;

xG.

10/04/95

lodine 129 in pCi / mL = 4.57E-04

04:00 PM Carrier Percent Recovery 81.0%

"' m "`' Counting Uncertainty 3.8%
AW-102 Standard Recovery = 85.6%

nal st: C57 SAC Date: 10/05/95

Signature of Chemist: SAC Date: O CT 5 1995

STANDARD.WB1 REV. 1.2 37810NML.
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WHC-SD-WNi-OP-749, REV. t'
WORKBOOK PAGE: BLANK2

1-129: LA-378-101 ( C-0), 103 (C-0) IODINE-129 BLNK

T GROSS WEIGHT (wt2) 2.1209

BLNK TARE WEIGHT (wt1) 2.0958

Wark+L`ist ,-' ;% MASS PRECIPITATE (net wt) 0.0251

2713 I-129 NCi / SAMPLE from GEA (1-129 GEA) <3.607E-6

Tes^^r'ode ` SAMPLE VOLUME in mL (SS) 1.0000

@1129-01 DILUTION FACTOR (DF) 1.0000

Matriit :, uw DIGEST DILUTION FACTOR ( DDF) 1.0000

LIQUID CARRIER FRACTIONAL RECOVERY ( Rec) 0.8230

patcti(Niittlber;.R; COUNT TIME IN MINUTES 100

95002917 COUNTING UNCERTAINTY ( °/a) N/A

Re^ttrrr DETECTION LIMIT in pCi / mL (DL) 4.3830E-06

0

S^^n"' i^Pl^B
NOT LISTED

NOT LISTED One mL of the solution is equivalent to 0.0305 grams.

fttatrc^trteiii^C^ejK
WC38931 Carrier Percent Recovery = (wt2-wt1)'100/0.0305

„`^we"^-NE: W 1-129 pCi/mL = (1-129 GEA)(DF)(DDF) / [(Rec)(SS)]

SAC Detection Limit = 1-129 pCi/mL
, J . ... .. ,...:.,, . _

SAC

SAC

xOr^ ^..
10/05/95

10/04/95
,i, 90 Iodine 129 in pCi / mL < 4.38E-06

04:00 PM Carrier Percent Recovery 82.3%

`1(' Counting Uncertainty 0.0"/0

AW-102

Anal st: SAC Date: 10/05/95

Signature of Chemist: ^ SAC Date: OCT 5 1995

BLANK.WB1 REV. 1.2 37810NML
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WORKBOOK PAGE: SAM3
UVHC-SD-Vv[u1-L'JP- 149, REV: t)

1-129: LA-378-101 ( C-0), 103 ( C-0) IODINE-129 SAMPLE

T - - GROSS WEIGHT (wt2) 2.1420

SAMPLE TARE WEIGHT (wt1) 2.1159

WorkList MASS PRECIPITATE ( net wt) 0.0261

2713 1-129 NCi / SAMPLE from GEA (1-129 GEA) 2.701E-5

TestCode SAMPLE VOLUME in mL _ (SS) 1.0000

@1129-01 DILUTION FACTOR ( DF) 1.0000

M8#iX DIGEST DILUTION FACTOR (DDF) 1.0000

LIQUID CARRIER FRACTIONAL RECOVERY (Rec) 0.8557

8atcli Num6er n11 COUNT TIME IN MINUTES 100

95002917 COUNTING UNCERTAINTY (%) 5.04

n -. ., ': DETECTION LIMIT in pCi / mL (DL) 4.3830E-06

0

II NOT LISTED II

S95T002308 One mL of the solution is equivalent to 0.0305 grams.

^^irn+a^i# ^^t[^i

WC38931 Carrier Percent Recovery = (wt2-wt1)'100/0.0305

^,'^^ 1-129 pCi/mL = (1-129 GEA)(DF)(DDF) / [(Rec)(SS)]

SAC

SAC

29:
SAC

10/05/95

099
10/04/95

gff,I Iodine 129 in pCi / mL = 3.16E-05

04:00 PM Carrier Percent Recovery 85.6%

Counting Uncertainty 5.0%

AW-102 j

nal st SAC Date: 10/05/95

Sig nature of Chemist: SAC Date: p C1 s set;

SAMPLE.W81 REV 1. 37810NML
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********************************************************************************

* 222-S Laboratory Counting Room 5-OCT-1995 01:16:36.38 *
*****************************************************************************ir**

»»»»» SAMPLE INFORMATION « « « « «
Worklist #: ML
Sample ID: S95T2308-SAM
Sample Size: 1.00000E+00
Dilution Factor: 1.00000E+00

>>>>>>>>>> COUNT
Detector ID:

File Number:
Geometry:
Count Time:
Real Time:

Dead Time:

>>>>>>>>>> ANA
Sample Count Time:
Decayed to:
Standard Deviations:

Analysis Library:

Analyst:
Background Subtract:

INFORMATION « « « « <<

CEA7
dka300:[spec.GEA7]7g7130.cnf
1
0 01:40:00.00 sec
0 01:41:29.31 sec
1.50

LYSIS INFORMATION « « « « «
4-OCT-1995 23:34:00.16
4-OCT-1995 23:34:00.16

2
1129
MB
DKA300:[SPEC.GEA7]7GBACK

Removed by:

Verified by:

>> » >>>>>> CALIBRATION INFORMATION « « <<<<<<

Date of last energy calibration: 5-JUN-1995 14:54:43.68
Date of last efficiency calibration: 5-JUN-1995 14:57:32.67
*********************************************************************.***^******

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw $Err

29.86 3006 1.16 148.29 137 20 5.0
34.01 527 0.83 169.23 163 17 19.2
39.77 437 1.06 198.27 190 17 12.7

183.98 24 0.91 925.99 923 15126.8
349.25 15 0.54 1759.91 1754 10122.7
363.27 15 1.18 1830.67 1825 10 93.3
507.48 60 2.89 2558.33 2549 20 57.0
656.19 179 0.95 3308.71 3305 8 33.7

WHC-SD-WM-DP-149, REV. U

Fit Nuclides Activity
uCi/SAMPLE

1-129 2.701E-05
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Summary of Nuclide Activity Page : 2
Sample ID : S95T2308-SAM Acquisition date : 4-OCT-1995 23:34:00

Total number of lines in spectrum 8
Number of unidentified lines 6
Number of lines tentatively identified by NID 2 25.00%

Nuclide Type
Wtd Mean Wtd Mean
Uncorrected Decay Corr Dec^)y

N^.^1ide 131:fe Decay uCi/SAMFLE uCi/SAMPLE
i-129 `3.73E+09D 1.000 2.701E-05 2.701E--05 0.136E-05 5.04

---------
Total Activity : 2.701E-05

---------
2.701E-05

Grand Total Activity : 2.701E-05 2.701E-05

Flags: "K" = Keyline not found "M" = Manually accepted
"E" = Manually edited "A" = Nuclide specific abn. limit

VVHC-SD-M-OP-149, REV. U
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Minimum Detectable Activity Report Page :
Sample ID : S95T2308-SAM Acquisition date : 4-OCT-1995 23:34:00

All nuclides have been identified. No MDA report generated.

WHC-SD-WiVj..op_149, REV. c5
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*k:.k****************************************************************************

* 222-S Laboratory Counting Room 4-OCT-1995 23:26:05.46 *
********************************************************************************

» » » » » SAMPLE INFORMATION «« « ««
Worklist #: ML
Sample ID: WL2713-BLK Re oved b

Sample Size: 1.00000E+00

Dilution Factor: 1.00000E+00

»» »» » COUNT INFORMATION « « « ««

Detector ID: GEA7

1^,_ ., iuL^r: dka300:[SpcC.Gi:A^J7g71^ti.c,«
Geometry: 1
Count Time: 0 01:40:00.00 sec
Real Time: 0 01:42:12.14 sec
Dead Time: 2.2%

» » » »» ANALYSIS INFORMATION « « «««
Sample Count Time: 4-OCT-1995 21:43:17.82
Decayed to: 4-OCT-1995 21:43:17.82
Standard Deviations: 2
Analysis Library: 1129
Analyst: VR
Background Subtract: DKA300:[SPEC.GEA7]7GBACK

Verif ied b :

» » » » » CALIBRATION INFORMATION « « « « «

Date of last energy calibration: 5-JUN-1995 14:54:43.68
Date of last efficiency calibration: 5-JUN-1995 14:57:32.67
**************************************************************************+*****

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err

0 32.40 263 1.56 161.12 152 22 21.4
0 656.13 207 1.21 3308.44 3305 8 32.5

Fit Nuclides Activity

WHC-SD-WM-DP-149, REV. 0
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Sur,anary of Nuclide Activity
Sample ID : WL2713-BLK

Page : 2
Acquisition date : 4-OCT-1995 21:43:17

Total number of lines in spectrum 2
Number of unidentified lines 2
Number of lines tentatively identified by NID 0 0.00%

**** There are no nuclides meeting summary criteria ****

Flags: "K" = Keyline not found "M" = Manually accepted
"E" = Manually edited "A" = Nuclid(, specific abn. limit

vUHC-SD-SNtv;-;_)P_i49, REV: t;
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Minimum Detectable Activity Report
Sample ID : WL2713-BLK Acquisition date

Bckgnd Energy MDA
Nuclide Sum ( keV) (uCi/SAMPLE)

1-129 77. 39.60 3.6073E-06

WHC-SD-V(M-Or-149, REV. C

Page :
4-OCT-1995 21:43:17

30'7



**<*****************************************************************************

* 222-S Laboratory Counting Room 4-OCT-1995 21:40:46.37 *
***k****************************************************************************

»»» »» SAMPLE INFORMATION « « « ««

Worklist #: ML

Sample ID: WL2713-STD Removed b.
Sample Size: 1.00000E+00

.ut_ion Factor: 1.00000E+00

Detector ID:
File Number:
Geometry: 1
Count Time: 0 01:40:00.00 sec
Real Time: 0 01:40:24.51 sec
Dead Time: 0.4%

>>>>>>>>>> ANALYSIS INFORMATION « <« <<< «

Sample Count Time: 4-OCT-1995 19:59:45.54
Decayed to: 4-OCT-1995 19:59:45.54
Standard Deviations: 2
Analysis Library: 1129
Analyst: VR
Background Subtract: DKA300:[SPEC.GEA7]7GBACK

ôu r

>> » » » » CALIBRATION INFORMATION « « « « «

Date of last energy calibration: 5-JUN-1995 14:54:43.68
Date of last efficiency calibration: 5-JUN-1995 14:57:32.67
********************************************************************************

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw oE:rr

4 20.44 1357 1.73 100.77 85 29 11.1
4 21.49 664 0.92 106.06 85 29 15.8
0 23.98 246 1.03 118.63 114 11 34.5
0 29.83 28427 1.15 148.15 135 24 1.6
0 33.87 6354 1.27 168.51 158 23 4.6
0 39.76 4176 1.00 198.23 189 19 3.8
0 75.97 185 3.21 380.95 368 24 40.4
0 349.23 141 1.27 1759.81 1753 15 28.1
0 468.43 22 0.32 2361.31 2359 6 63.3

10 655.81 258 0.27 3306.82 3305 8 31.4
10 656.28 239 0.26 3309.18 3305 8 35.2

WHC-SD-WN^-7P-i49, REV. c-

GEA7 Verified by:
dka300:[spec.GEA7]7gWL2713-STD.cn

Fit

4 .20E+00

7. 58E+01

Nuclides Ac - iv-, y
uCi!SAMPLE

1-129 3.703E-04

308



Summary of Nuclide Activity Page : 2
Sample ID : WL2713-STD Acquisition date : 4-OCT-1 995 19:59:45

Total number of lines in spectrum 11
Number of unidentified lines 9
Number of lines tentatively identified by NID 2 18.18%

Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2 -Sigma

Nuclide Hlife Decay uCi/SAMPLE uCi/SAMPLE 2-Sigma Error %Error Flags
1-129 5.73E+09D 1.000 3.703E-04

---------
3.703E-04 0.140E-04
---------

3.78

Total Activity : 3.703E-04 3.703E-04

Gran d To7aI Activity 3.703E-04 3.703E-04

Flags: "K" = Keyline not found "M" = Manually accepted
"E" = Manually edited "A" = Nuclide specific abn. limit

WHC-SD-,NIUI-DP-149, REV. c%
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Minimum Detectable Activity Report Page :
Sample ID : WL2713-STD Acquisition date : 4-OCT-1995 19:59:45

All nuclides have been identified. No MDA report generated.

WHC-SD-Wt;P-149, REV. u

^14



worklistrpt Version 2.1 05/15/95
WHC-SD-Vv"1Vi-Di'-A9, REV. U

10/03/95 08:16
LABCORE Data Entry Template for Worklist#

Analyst: ^+C Instrument: LSCOO 4ooo Book # 3 3(SSZ

Method: LA-348-104 Rev/Mod j^zz

Worklist Comment: Use 1 mL of sample. Use 1 mL of standard. sac

Page: 1

2714

GROUP PROJECT S TYPE

1 STD

1 STD

2 BLNK

2 BLNK

95000127 AU-102 GRAB 3 SAMPLE

95000127 AW-102 GRAB 3 SAMPLE

SAMPLE# R A ------- TEST ------ MATRIX ACTUAL FOUND

aC14-01 C14-01 LIQUID

@C14-01 C14-01E LIQUID

@C14-01 C14-01 LIQUID

aC14-01 C14-01E LIQUID

595T002308 0 2C14-01 C14-01 LIQUID N/A

S95T002308 0 aC14-01 C14-01E LIQUID N/A % Ct. Error

Final page for worklist # 2714

LZ^4 /i
Analyst Signature Z6 ate

43
Analyst Dat

Data Entry Comments:

DL UNIT

N/A uCi/mL

N/A % Ct. Error

N/A uCi/mL

N/A % Ct. Error

uCi/mL

Units shown for QC (SPK & SZD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code.
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WHC-SD-WM3-i)P-149, flEV. t`

BESTAVAILABLE COPY
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vVHC;-SG-yE.„ -i49, REV. i;
WORKBOOK PAGE: STD1

C-14 : LA-348-104 B-1 Carbon-14 STD
Type Disintegrations per Minute from Counter (dpm) 3641.3

STD Sample Volume in mL (SS) 1

Wark k.€st Dilution Factor (DF) 1

2714 Digest Dilution Factor (DDF) 1

TestG©de <,::. _ Background Count Rate in Counts per Minute (BKG cpm) 44.36

C14-01@ Back round Count Time in Minutes BKG time9 ( ) 3 50

MBtnx Instrument Fractional Efficiency ( EFF) 0,8965

LIQUID % Counting Uncertainty (from LSC) 0.49

88tdt1;Ntlmbert: Standard Book Number 33B52

95002918 Standard Value in NCi/mL 1.68E-03

Rsrut1_ _ .:. Detection Limit (dpm) ( Ld) 4.96

0 Critical Level ILcI 2.19

N/A

WC7 6085

Prepared By

MCB

al Level ( Lc) = 2.33 [Square Root of ( BKG cpm / BKG time) ]

:tion Limit (Ld) = [ (2.72 / BKG time) + (2) (Lc) ] / EFF

YCi/L = (dpm) (1000mLJL) (DF) (DDF) / [(SS) (2220000dpm/NCi)]

^L = pCi/L / 1000mL/L

:tion Limit (NCi/mL) = (Ld)(DF)(DDF) / [(SS) (2220000 dpm/NCi)]

Arialvst 11C-14 Concentration in uCi/L 1.64E+00 I
sAC

Date.Ccmplet8;l .;' C-14 Concentration in NCi/mL 1.64E-03

10111/95 Detection Limit in NCi/mL 2.23E-06

nal st: SAC Date: 10/11/95

.'-Si nature of Chemist: 12/U SAC Date: OCT 13

STANDARD.WB1 REV 1. 348104ML

313
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uVHC-SD-W,vt-0,r-149, REV. (

C-14: LA-348-1 04 B-1 Carbon-14 BLNK

Type Disintegrations per Minute from Counter (dpm) 2.2

BLNK Sample Volume in mL (SS) 1

l+tfar9c C€sf_..._._.. .._.: Dilution Factor (DF) 1

2714 Digest Dilution Factor (DDF) 1

Test;Code Background Count Rate in Counts per Minute ( BKG cpm) 44.36

@C14 01 Background Count Time in Minutes ( BKG time) 50

N(L+tn% : Instrument Fractional Efficiency ( EFF) 0.8971

LIQUID % Counting Uncertainty (from LSC) 4.12

SWChNtlmWr Detection Limit (dpm) (Ld) 4.95

95002918 Critical Level (Lc) 2.19

R^run

0

S^mpit Pr®p ; ::

N/A

^1mpl$;Numbec:;:

WRKLST#2714 '

insCYUkJS^ntGsfde: <:

WC16085

Critical Level ( Lc) = 2.33 [ Square Root of ( BKG cpm / BKG time) ]

Detection Limit (Ld) (2.72 / BKG time) + (2) (Lc) ] / EFF

C-14 pCi/L = (dpm) (1000mL/L) (DF) (DDF) / [(SS) (2220000dpm/NCi)]

NCi/mL = NCi/L / 1000mLR.

Detection Limit (NCi/mL) _ (Ld)(DF)(DDF) / [(SS)(2220000 dpm/pCi)]

NOTE: Reported result is a LESS THAN value calculated

from the statistical Detection Limit (Ld).

SAC

ixo An^atvst 11C-14 Concentration in uCi/L < 2.23E-03 I

Date CampEetB ::•, C-14 Concentration in pCi/mL < 2.23E-06

10/11i95 Detection Limit in pCi/mL 2.23E-06

nal st: SAC Date: 10/11/95

Si nature of Chemist: SAC Date: OCT 13 1995

BLANK.WB1 REV 1.1 348104ML
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WHC-SD-WDP-149, REV. U
WORKBOOK PAGE: SAM3

C-14 : LA-348-104 B-1 Carbon-14 SAMPLE

Type Disintegrations per Minute from Counter (dpm) 154.74

SAMPLE Sample Volume in mL (SS) 1

1f^laN( L€sf Dilution Factor (DF) 1

2714 Digest Dilution Factor (DDF) 1

7777 Testi:^sie Background Count Rate in Counts per Minute ( BKG cpm) 44.36

@C14-01 Background Count Time in Minutes ( BKG time) 50

MAtns Instrument Fractional Efficiency (EFF) 0.8982

LIQUID % Counting Uncertainty (from LSC) 2.08

Batrih.:NumtN'r Detection Limit (dpm) ( Ld) 4.95

95002918 Critical Level ( Lc) 2.19
N

Rerun

0

Sampf¢ Fre^t

N/A

3ample:;Mumber;

S95T002308

ON:

Critical Level ( Lc) = 2.33 ( Square Root of (BKG cpm / BKG time) ]

Detection Limit (Ld) ( 2.72 / BKG time) + (2) (Lc) ] / EFF

C-14 NCi/L = (dpm) (1000mUL) ( DF) (DDF) / [(SS) (2220000dpm/YCi)]

NCi/mL = NCi/L / 1000mUL

Detection Limit (pCi/mL) = ( Ld)(DF)(DDF) / [(SS)(2220000 dpm/pCi)]

AnaEfyst C-14 Concentration in pCi/L 6.97E-02

SAC

Date Cam lete . C-14 Concentration in pCi/mL 6.97E-05

10/11/95 Detection Limit in pCi/mL 2.23E-06

Artalyisi>^ Ctale :;
10/10/95

12:00PM

Samplk P6[nL `

AW-102

nal st: SAC Date: 10/11/95

Si nature of Chemist: SAC Date: OCT 13 1995

SAMPLE.WB1 REV 1.1 348104ML
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worklistrpt Version 2.1 05/15/95 WHC-SD-Vb'M-DP-149, REV. 0' Page: 1
10/1219513:53

LABCORE Data Entry Template for Worklist# 2882

Analyst: ^^
13

Instrument: AB00 ly8Z78!/ Book # S S 2-

Method: LA-220-101 Rev/Mod D- I

Worklist Comment: Use.100 mL sample size. Rerun #1. SLF

GROUP PROJECT S TYPE SAMPLE# R A ------- TEST ------ MATRIX ACTUAL FOUND DL UNIT

1 STD a5R90-01 SR90-01 LIQUID N/A uCi/mL

1 STD @SR90-01 SR90-01C LIQUID N/A % Recovery

1 STD @SR90-01 SR90-01E LIQUID N/A % Ct. Error

2 BLNK-PREP aSR90-01 SR90-01 LIQUID N/A uCi/mL

2 BLNK-PREP 2SR90-01 SR90-01C LIQUID N/A X Recovery

2 BLNK-PREP @SR90-01 SR90-01E LIQUID N/A % Ct. Error

3 BLNK/BKG @SR90-01 SR90-01 LIQUID N/A uCi/mL

95000127 AN-102 GRAB 4 SAMPLE S95T002158 0 615R90-01 SR90-01 LIQUID N/A uCi/mL

95000127 AW-102 GRAB 4 SAMPLE S95T002158 0 @SR90-01 SR90-01C LIQUID N/A % Recovery

95000127 AY-102 GRAB 4 SAMPLE S95T002158 0 aSR90-01 SR90-01E LIQUID N/A % Ct. Error

95000127 AW-102 GRAB 5 DUP S95T002158 0 @SR90-01 SR90-01 LIQUID N/A uCi/mL

95000127 AW-102 GRAB 5 DUP S95T002158 0 @SR90-01 SR90-01C LIQUID N/A % Recovery

95000127 AW-102 GRAB 5 DUP S95T002158 0 @SR90-01 SR90-01E LIQUID N/A % Ct. Error

95000127 AW-102 GRAB 6 SAMPLE S95T002308 0 @SR90-01 SR90-01 LIQUID N/A uCi/mL

95000127 AW-102 GRAB 6 SAMPLE S95T002308 0 @SR90-01 SR90-01C LIQUID N/A % Recovery

95000127 AW-102 GRAB 6 SAMPLE S95T002308 0 @SR90-01 SR90-01E LIQUID N/A % Ct. Error

95000127 AW-102 GRAB 7 DUP S95T002308 0 @SR90-01 SR90-01 LIQUID N/A uCi/mL

95000127 AW-102 GRAB 7 DUP S95T002308 0 2SR90-01 SR90-01C LIQUID N/A % Recovery

Data Entry Comments:

Units shownfor QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code.

4^V



worklistrpt Version 2.1 05/15/95 vVHC-SD-WN,-L:rP- 149 REV u Page: 2
10/12/95 13:53 , ,

LABCORE Data Entry Template for Worklist# 2882
GROUP PROJECT S TYPE SAMPLE# R A ------- TEST ------ MATRIX ACTUAL FOUND DL UNIT

95000127 AW-102 GRAB 7 DUP S95T002308 0 @SR90-01 SR90-01E LIQUID N/A X Ct. Error

95000127 AW-102 GRAB 8 SAMPLE S95T002309 0 BSR90-01 SR90-O1 LIQUID N/A uCi/mL

95000127 AN-102 GRAB 8 SAMPLE 595T002309 0 @SR90-01 SR90-O1C LIQUID N/A % Recovery

95000127 AW-102 GRAB 8 SAMPLE S95T002309 0 8SR90-01 SR90-01E LIQUID N/A % Ct. Error

95000127 AW-102 GRAB 9 DUP S95T002309 0 @SR90-01 SR90-01 LIQUID N/A uCi/mL

95000127 AN-102 GRAB 9 DUP S95T002309 0 @SR90-01 SR90-01C LIQUID N/A % Recovery

95000127 AW-102 GRAB 9 DUP S95T002309 0 @SR90-01 SR90-01E LIQUID N/A Y. Ct. Error

Final page for worklist # 2882
1 1,

12
Analyst ig ure ate

U . ^. _. Zr /7I9s
na st ig ature Date

Data Emry Comments:

Units shown for QC (SPK & S7D) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code.

31'7



WORKBOOK PAGE: STD1 WHC-SD-WM-DP-i49, REV. (
Sr-89190 : LA-220-101 ( D-1 ) , 102 E-3 , 104 D-1 LIQUIDS STANDARD

,... N DETECTOR NUMBER 12 CARRIER ADDED in mL (CVA ) 1.000
STD TOTAL COUNTS (TC ) 9478 GROSS WEIGHT 2 7;9880

y-`=a>h?, ^ a'; COUNT TIME in MINUTES (CT) 10 TARE WEIGHT 1 7:8979
2882 BACKGROUND in cpm ( BKG) Z,S NET WEIGHT (W3 ) 0.0901

ME«< SAMPLE VOLUME in mL SS 1.000 DELTA TIME HOURS (DT) 6.18
SR90-01 DILUTION FACTOR DF 1. ffiMaybz."^'a.`^,`.^?,^^;^^a^^c^..u`at,z\^„`,^^<g,^^h?^ ^„o,c^

:: y;,,^•• c cs< DIGEST DILUTION FACTOR DDF

LIQUID SAMPLE COUNT RATE (Rs) 945.30 SR-90 E FFICIENCY FACTO (Cl ) 0.4180
CRITICAL LEVEL ( Lc) 0.95 Y-90 EFFICIENCY FACTOR (C2 ) 0.4660

95003134 TIME OF SEPARATION (ST) 08:55 Rmax NIA
DATE OF SEPARATION SD 10113195 DETECTION LIMIT Ld 2.00

0 TIME OF COUNT (TOC) 15:06 Sr-89190 CONC. in Ci/L 1.0547E+00
^ s DATE OF COUNT DOC 1011310$

N/A STANDARD BOOK # 51B62

?u^^ STANDARD VALUE in Ci/mL 1.0911E-03

WORKLIS'fAt2882

W027811 Sample Count Rate ( Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 CONC in uCi/mL REPLACE RS WITH RMAX IF RS<=LcAND RS>=00R REPLACE RS WITH Lc IF RS<0

CJO.: RS'DF'DDF'1000/((C1+C2'(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W 1) / (CVA * 0.1000))

SLF': Relative Counting Error = The Square Root of ((TC + BKG ' CT) /(TC - BKG' CT)"1.96)
Percent Carrier Recovery = ( Net Weight / Expected weight) * 100

AKL NOTE: Expected weight = CVA' 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002.

10117195 : '. Delta Time ( hours) = (( DOC - SD) 24) + (TOC - ST) / 100

DETECTION
10113195 Sr-89190 CONCENTRATION 1.05E-03 pCi/mL LEVEL

08:0 AM RELATIVE COUNTING ERROR 2.0% 2.23E-06

NCi/L
AW-102 PERCENT CARRIER RECOVERY 90.1"/,

Anal st: AKL Date: 17-Oct-95

Si nature of Chemist: SLF Date: 0/ / 9
STANDARDWB7 REV 1.2 22010NML
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VVHC-SD-rvwi-u;- -t49, REV. U
WORKBOOK PAGE: BLANK2
LA-220-101 / D-1 Sr-89190 : LA-220-101 D-1 , 102 E-3 , 104 D-1 BLNK-PREP
`"':`: DETECTOR NUMBER 12 CARRIERADDED in mL CVA 4.:000

B OTAL COUNTSK-PREP TC :143 GROSS WEIGHT 2 8.033T
COUNT TIME In MINUTES CT 10 ARE WEIGHT 1 7i943g

g

BACKGROUND In cpm BKG 2-5 NET WEIGHT 3 0.0900
:cx^„^ AMPLE VOLUME In mL SS 0.t^ DELTA TIME HOURS DT 6.38

DILUTION FACTOR

^^ ^
DF 1d1

:^ ^^ DIGEST DILUTION FACTOR DDF 1 `
LIQUID SAMPLE COUNT RATE (Rs) 1.80 R-90 EFFICIENCY FACTOR (Cl) 0.4180

MCRITICAL LEVEL ( Lc) 0.95 -90 EFFICIENCY FACTOR C2 0.4660
95003134 TIME OF SEPARATION (ST) 0$^55 Rmax NIA

.:.`^. °?DATE OF SEPARATION SD 1Di13Y95 DETECTION LIMIT Ld 2.00
0 IME OF COUNT (TOC ) 16s48 Sr-89/90 CONC In CI/L 2.0264E+00

N. DATE OF COUNT (DOC ) 10/13195
N/A

de Count Rate ( Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
f90 CONC in pCi/L Replace RS with RMAx if RS<-Lc and RS>-O or Replace RS with Lc if RS<0

F'DDF/((C1+C2'(1-e to the power of ((-natural log 2)/64.2•DT)))'SS•REC'2220000)

:: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W 1) / (CVA * 0.1000))
ve Counting Error = The Square Root of ((TC + BKG' CT) f(TC - BKG' CT)•1.96)
nt Carrier Recovery = ( Net Weight / Expected weight) * 100
:: Expected weight = CVA' 0.1

tion Levels and Less Than Values are determined from Procedure LA-508-002.
Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

ERROR

CARRIER

DETECTION

LEVEL

2.25E-03

pCi/mL

nalyst: f ^ AKL Date: 17-Oct-95^

SI nature of Chemist: SLF Date:
BLANK.WB1 REV 1.2 22070NML

-3-29

1:22010N10UT\SR2882.WB1 10/17/95



VUHC-SD-W`sv'^-uir-i49, REV. G-
WORKBOOK PAGE: SAM4

LA-220-101 / D-1 Sr-89/90 : LA-220-101 D-1), 102 E-3 , 104 D-1 SAMPLE
;^;a€c8. DETECTOR NUMBER 12 CARRIER ADDED In mL (CVA) 1.000

SAMPLE TOTAL COUNTS (TC ) 33 GROSS WEIGHT (W2) 7.9866
i?;i^ COUNT TIME In MINUTES ( CT) 10 ARE WEIGHT (W I ) 7.8964

2882 BACKGROUND in cpm (BKG ) 2.S NET WEIGHT (W3 ) 0.0902
`^^^': SAMPLE VOLUME in mL (SS) 0.100 DELTA TIME HOURS D 6.58

SR90-01

SO 10 ^ ^ ^ ^^DIGE T DILUIOFACTOR (DDF) 1 `• ^ f̂i^a`a^̂ ^'^"c^i^^^(?^`'^>:^``a^^t^:<.

`LIQUID SAMPLE COUNT RATE (Rs) 0.80 SR-90 EFFICIENCY FACTOR (Cl) 0.4180
:?t CRITICAL LEVEL Lc 0.95 -90 EFFICIENCY FACTOR ( C2) 0.4660

95003134 IME OF SEPARATION ST 08.56 Rmax 1,86
DATE OF SEPARATION SD 10113195 DETECTION LIMIT Ld 2.00

0 IME OF COUNT TOC 15:30 Sr^9/90 CONC in CI/L < 2.0858E+00
DATE OF COUNT DOC 10ff8/98

S95T002158

de Count Rate ( Rs) = (Total Counts (TC) / Count Time ( CT)) - Background in cpm (BKG)
(90 CONC in pCdL Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
F`DDF/((C1+C2•(1-e to the power of ((-natural log 2)/64.2•DT)))•SS'REC'2220000)

E: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) /(CVA"0.1000))
ve Counting Error = The Square Root of ((TC + BKG' CT) /(TC - BKG * CT)'1.96)
nt Carrier Recovery = ( Net Weight / Expected weight) * 100
:: Expected weight = CVA' 0.1

tion Levels and Less Than Values are determined from Procedure LA-508-002.
Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

DETECTION
< 2.09E-03 uCi/mL LEVEL

LESS THAN

2.24E-03

NCI/mL

Anal st: AKL Date: 17-Oct-95

SI nature of Chemist: SLF Date: /m/ S--
SAMPLE.WB1 REV 1.2 22010NML

320

1:\22010N`AUT5R2662.W51 10/17/95



ilVHC-SD-WK6-DF-149, REV. C
WORKBOOK PAGE: DUPS

LA-220-101 / D-1 Sr-89/90 : LA-220-101 D-1 , 102 ( E-3 ) , 104 ( D-1 )

., v,; DETECTOR NUMBER 12 CARRIER ADDED In mL (CVA)

DUP

1.000

DUP TOTAL COUNTS C !'.51'.: GROSS WEIGHT (W2) :.. 7.9581
<>;i2 COUNT TIME In MINUTES C 10 ARE WEIGHT 1 7.8699

2882 BACKGROUND In c m BKG 2.5 NET WEIGHT (W3) 0.0883

^_:`•.^t^? `$^i.s^. SAMPLEVOLUMEinmL SS 0.100 DELTATIME HOURS DT 7.08
SR90-01 DILUTION FACTOR

IGESTDILUTIONFACTOR

LIQUID SAMPLE COUNT RATE

DF

DDF

(Rs)

101':

1
2.60

a^$a°\^:^'?^:
^?^a q ac . $^: ^:.ai«'^'ŷ y, R`?t:'i::^`g''`''

;ia.`^^ e':r:'<..tv^ ^&^.•..rc
SR-90 EFFICIENCY FACTOR

:::::':o:^

a^',^.`k^.:••:
( Cl)

`:',.^^'`;6:•`v..c$ny,"^'^^;"

c;.:.:.A>:.:,:
0.4180

s.y,; .. •.s' ^ CRITICAL LEVEL Lc 0.95 -90 EFFICIENCY FACTOR C2 0.4660

95003134 IME OF SEPARATION ST 09i55 Rmax N/A

R`. .A '; DATE OF SEPARATION SD 1083T9S DETECTION LIMIT Ld 2.00
0 IME OF COUNT TOC 18:00 Sr-89190 CONC in CIIL 2.9617E+00

DATE OF COUNT DOC 10h$198:

Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG)

0 CONC in pCi/L Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0

'DDF/((C1+C2'(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)

64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W 1) /(CVA' 0.1000))
e Counting Error = The Square Root of ((TC + BKG' CT) / (TC - BKG' CT)'1.96)
[ Carrier Recovery = ( Net Weight / Expected weight) * 100

Expected weight = CVA' 0.1

on Levels and Less Than Values are determined from Procedure LA-508-002.
Time (hours) = (( DOC - SD) * 24) + (TOC - ST) / 100

DETECTION

LEVEL

2.27E-03

YCiImL

Anal st: AKL Date: 17-Oct-95

SI natureo}Ctremist: SLF Date: O^^q 9$-
SAMPLE.WB1 REV 1.2 22010NIN{L
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WORKBOOK PAGE: SAM6
WHC-SD-WNl-0r-A9, RtV u

LA-220-101 / D-1 Sr-89/90 : LA-220-101 D-1 , 102 E-3 , 104 ( D-1 ) SAMPLE
DETECTOR NUMBER 12 CARRIER ADDED In mL (CVA) 1.000

SAMPLE TOTAL COUNTS TC 91 GROSS WEIGHT (W2 ) 8.07E0.
COUNT TIME In MINUTES C 10 ARE WEIGHT (WI ) 7.9904

2882 BACKGROUND In c m BKG x.5 NET WEIGHT (W3) 0.0876
<?: >: W,.°;^;^` SAMPLE VOLUME In mL SS 0.060 DELTA TIME HOURS ( DT) 7.27

SR90-01 DILUTION FACTOR DF 201 .

...
`̂, ^Cti\

.>,;a„ ,.,.;,.. DIGEST DILUTION FACTOR DDF 1
. ,

^'x.', h•,^^^^`.x ; ^z^_v^•;^:::;ae.:^^a^ • a^a '`^„ ^3t::^i^°::'.:sx:x.z ;^:^^,^^, , „ , :
LIQUID SAMPLE COUNT RATE (Rs) 6.60 SR-90 EFFICIENCY FACTOR (Cl) 0.4180

CRITICAL LEVEL ( Lc) 0.95 -90 EFFICIENCY FACTOR (C2 ) 0.4660
95003134 TIME OF SEPARATION (ST) 09:59. Rmax N/A

DATE OF SEPARATION (SD) 10113193 DETECTION LIMIT ( Ld ) 2.00
0 TIME OF COUNT OC 16515 r-89/90 CONC In CUL 3.0106E+01

::'x ` DATE OF COUNT DOC 10N3195

S95T002308

le Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
f90 CONC in uCllL Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
F•DDF/((C1+C2'(1-e to the power of ((-natural log 2)/64.2'DT)))'SS'REC"2220000)

:: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1)! (CVA" 0.1000))
ve Counting Error = The Square Root of ((TC + BKG' CT) /(TC - BKG * CT)`1.96)
nt Carrier Recovery = ( Net Weight / Expected weight) * 100
:: Expected weight = CVA * 0.1

tion Levels and Less Than Values are determined from Procedure LA-508-002.
Time (hours) = ((DOC - SD)' 24) + (TOC - ST) / 100

DETECTION
3.01E-02 uCl/mL LEVEL

9.10E-03

NCUmL
87

Anal st:
4 4

AKL Date: 17-Oct-95

SI nature of Chemist: SLF Date: p q
SAMPLE.WB1 REV 1.2 22010NML
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WORKBOOK PAGE: DUP7 WHC-SD-ft -Ot-')49 , REV. ( %
LA-220-101 / D-1 Sr-89/90 : LA-220-101 D-1), 102 E-3 , 104 D-1 DUP

DETECTOR NUMBER 12 CARRIER ADDED In mL CVA 1.000
DUP TOTAL COUNTS TC 78 GROSS WEIGHT (W2) $.0066'

`^ COUNT TIME In MINUTES CT 10 TARE WEIGHT 1 7.9147
2882 BACKGROUND In cpm BKG 2.5 NET WEIGHT (W3 ) 0.0919

SAMPLE VOLUME in mL SS 0,050 DELTA TIME HOURS DT 7.52
R90-01 DILUTION FACTOR DF

DIGEST DILUTION FACTOR DDF .......... .........^a ^'^^"°^^a`.„.
LIOUID SAMPLE COUNT RATE (Rs) 5.30 SR-90 EFFICIENCY FACTOR (Ct) 0.4180

^,° ^CRITICAL LEVEL Lc 0.95 -90 EFFICIENCY FACTOR (C2 ) 0.4660
95003134 TIME OF SEPARATION ST 08:59 Rmax N/A

'.^ . .^. DATE OF SEPARATION SD 10113f85 DETECTION LIMIT Ld 2.00
0 TIME OF COUNT TOC 18:30! Sr-89/90 CONC in CI/L 2.2986E+01

DATE OF COUNT DOC 1I011S78d

N/A

S95T002308

Sample Count Rate ( Rs) _(Total Counts ( TC) / Count Time ( CT)) - Background in cpm (BKG)

WBgl611 = Sr-89/90 CONC in pCUL Replace RS with RMAX if RSmLc and RS>sO or Replace RS with Lc if RS<0

S•DF'DDF/((C1+C2'(1-etothepowerof((-naturallog2)/64.2•DT)))'SS•REC'2220000)

CJO.!:. NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA • 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG' CT) / (TC - BKG' CT)*1.96)
Percent Carrier Recovery = ( Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA' 0.1

L:: •' Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time ( hours) = (( DOC - SD) 24) + (TOC - ST) / 100

1011T79S
DETECTION

1ttifl1: /88. ;'. S r-89/90 CONCENTRATION 2.30E-02 CI/mL LEVEL

011SSS A#A i RELATIVE COUNTING ERROR 37.5% 8.66E-03

NCI/mL

AW^SO',2 's PERCENT CARRIER RECOVERY 91.9%

qSIUnature of Chemist: kfH-j !-Y (,.Y SLF Date: II

SAMPLE.WB1 REV 1.2 22010NML
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WHC-SD-WrV,-0P-149, REV. GWORKBOOK PAGE: SAMB

LA-220-101 / D-1 Sr-89/90 : LA-220-101 D-1 , 102 ( E-3), 104 ( D-1 ) SAMPLE
%N3`N,; DETECTOR NUMBER 12 CARRIER ADDED In mL CVA 1.000

SAMPLE OTAL COUNTS (TC ) 264f GROSS WEIGHT (W2 ) 8.0051
'::.:;.;io

.........
•^^:(.°:u; COUNT TIME In MINUTES CT 10 TARE WEIGHT 1 7.9127

2882 BACKGROUND In cpm (BKG) 2.5 NET WEIGHT (W3 ) 0.0924
"; • °^?FM SAMPLE VOLUME in mL SS .0.050. DELTA TIME (HOURS ) (DT) 7.77

SR90-01 DILUTION FACTOR DF .201 3 ^pt•\^n^^^'\; ^^a^,.^^^yhu^:^'8^? ?:^^^^°^^: , <,:;;,,< ;;,:::<;.`:;'?.>;r;.<
DIGEST DILUTION FACTOR (DDF )

, . . : . .
:

LIQUID SAMPLE COUNT RATE ( Rs) 261.60 SR-90 EFFICIENCY FACTOR (Cl) 0.4180
`^<:'^..._._ ... CRITICAL LEVEL Lc 0.95 -90 EFFICIENCY FACTOR (C2 ) 0.4660

95003134 IME OF SEPARATION ST 08:59' Rmax NIA
"F't>`°^^::^ O••` ;<inaar DATE OF SEPARATION SD ....1011^/9$^'. DETECTION LIMIT (Ld) 2.00

0 IME OF COUNT TOC 16:45'^. Sr-09/90 CONC in CUL 1.1256E+03
: DATE OF COUNT DOC 10f13/95-:

NIA

S95T002309

^ Sample Count Rate (Rs) _(Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
WB27811 Sr-89/90 CONC in pCJL Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0

:.` RS"DF"DDF/ C1+C2" 1-e to the of(( ( p ower ((-natural log 2)/64.2"DT)))"SS"REC'2220000)

GJQi NOTE: 64.2 = Half Life for Y-90 and Rec. = Fraotional Carrier Recovery ((W2-W 1) I(CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG' CT) / (TC - BKG * CT•1.96)

SLIP'. Percent Carrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA * 0.1

AKL Detection Levels and Less Than Values are determined from Procedure LA-508-002.
'• Detta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

10/12198

DETECTION
10113195 ^ '. r-09/90 CONCENTRATION 1.13E+00 pCI/rnL LEVEL

09:55 AM RELATIVE COUNTING ERROR 3.9% 8.59E-03

pCi/mL
AWT02 -:' PERCENT CARRIER RECOVERY 92.4%

Anal st: AKL Date: 17-Oct-95

SI nature of Chemist: - SLF Date: D/Y r`

SAMPLE.WB1 REV 1.2 22010NML
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WORKBOOK PAGE' DUP9 WHC-SD-V!1'u!-,.?r'' 149, REV. i:
LA-220-101 / D-1 Sr-89/90 : LA-220-101 D-1 , 102 E-3 , 104 (D-1) DuP

DETECTOR NUMBER 12 CARRIER ADDED In mL CVA 1.00Q

DUP TOTAL COUNTS TC(TC ) '^:Z730 GROSS WEIGHT 22T30 7.9909

COUNT TIME In MINUTES CT 10 ARE WEIGHT (WI ) 7.9014

2882 BACKGROUND In cpm

U

2:5 NET WEIGHT 3 0.0895

SAMPLE VOLUME In mL SS 0.050 DELTA TIME HOURS DT 7.93

SR90-01 DILUTION FACTOR DF 201 l^^^^ °^^^ ^ •"'

DIGEST DILUTION FACTOR DDF 1
,

.'^. `^..El- ! !--------------- - ---------j

LIQUID SAMPLE COUNT RATE ( Rs) 270.50 SR-90 EFFICIENCY FACTOR (Cl) 0.4180

.': CRITICAL LEVEL (Lc) 0.95 -90 EFFICIENCY FACTOR ( C2 ) 0.4660

95003134 ME OF SEPARATION S 08:55 Rmax N/A

DATE OF SEPARATION SD ..__,70113196 DETECTION LIMIT ( Ld ) 2.00

0 ME OF COUNT (TOC ) r-09190 CONC In CI/L 1.1995E+03

DATE OF COUNT (DOC ) 10113193

Is Count Rate ( Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

190 CONC in pCi/L Replace RS with RMAX if RS«Lc and RS>-O or Replace RS with Lc If RS<0

F'DDF/((C1+C2'(1-e to the power of ((-natural log 2)/64.2'DT)))•SS'REC'2220000)

:: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W 1) /(CVA' 0.1000))

ve Counting Error = The Square Root of ((TC + BKG' CT) /(TC - BKG' CT)•1.96)

nt Carrier Recovery = ( Net Weight / Expected weight) • 100

i: Expected weight = CVA' 0.1

tion Levels and Less Than Values are determined from Procedure LA-508-002.
Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

DETECTION

LEVEL

8.85E-03

pCI/mL

Anal st: AKL Date: 17-Oct-95

Slgnature of Chemist: SLF Date: /o // 4/9S'

SAMPLE.W81 REV 1.2 22010NML
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worklistrpt Version 2.1 05/15/95
WHC-SQ-uliddl-..n'-149, REV. 010/17/95 09:08

LABCORE Data Entry Template for Worklist#
Page:

2942

Analyst: W/^- Instrument: ABOO ^

Method: LA-220-101 Rev/Mod fi-/

Worklist Comment: Determine sample size using Ludlum. SLF

Book # sf.C^s,2

GROUP PROJECT S TYPE SAMPLE# R A ------- TEST ------ MATRIX ACTUAL FOUND DL UNIT

1 STD aSR90-01 SR90-01 SOLID N/A uCi/g

1 STD @SR90-01 SR90-01C SOLID N/A % Recovery

1 STD @SR90-01 SR90-01E SOLID N/A Y. Ct. Error

2 BLNK-PREP @5R90-01 SR90-01 SOLID N/A uCi/g

2 BLNK-PREP @SR90-01 SR90-01C SOLID N/A % Recovery

2 BLNK-PREP @SR90-01 SR90-01E SOLID N/A % Ct. Error

3 BLNK/BKG @SR90-01 SR90-01 SOLID N/A uCi/g

95000127 AW-102 GRAB 4 SAMPLE S95T002304 0 F @SR90-01 SR90-01 SOLID N/A uCi/g

95000127 AW-102 GRAB 4 SAMPLE S95T002304 0 F @SR90-01 SR90-01C SOLID N/A % Recovery

95000127 AN-102 GRAB 4 SAMPLE S95T002304 0 F @SR90-01 SR90-01E SOLID N/A % Ct. Error

95000127 AN-102 GRAB 5 DUP S95T002304 0 F @SR90-01 SR90-O1 SOLID N/A uCi/g

95000127 AN-102 GRAB 5 DUP S95TOO2304 0 F @SR90-01 SR90-01C SOLID N/A % Recovery

95000127 AW-102 GRAB 5 DUP S95T002304 0 F @SR90-01 SR90-01E SOLID N/A % Ct. Error

95000127 AW-102 GRAB 6 SAMPLE S95T002305 0 F @SR90-01 SR90-01 SOLID N/A uCi/g

95000127 AY-102 GRAB 6 SAMPLE S95T002305 0 F @SR90-01 SR90-01C SOLID N/A % Recovery

95000127 AW-102 GRAB 6 SAMPLE S95T002305 0 F @SR90-01 SR90-01E SOLID N/A % Ct. Error

95000127 AN-102 GRAB 7 DUP S95TOO2305 0 F @SR90-01 SR90-01 SOLID N/A uCi/g

95000127 AW-102 GRAB 7 DUP S95T002305 0 F @SR90-01 SR90-01C SOLID N/A % Recovery

Data Entry Comments:

AI.L' 3 ^ d' 'feS JmSS ^^ ..^^ `} ^.owY^.c^

't S wl
i

l• m) l. li .9

/

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code.
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Page' 2worklistrpt Version 2.1 05/15/95 WHC SD W^li DF 149, REV. o
10/17/9509:08

LABCORE Data Entry Template for Worklist# 2942

GROUP PROJECT S TYPE SAMPLE# R A ------- TEST ------ MATRIX ACTUAL FOUND DL UNIT

95000127 AW-102 GRAB 7 DUP S95T002305 0 F aSR90-01 SR90-01E SOLID N/A X Ct. Error

Final page for worklist # 2942

lo^ 7 ^q^ ^w s^> /a i>/^ ^
ATSigna re a e jyst Signature aDte

Data Entry Comments:

Units shownfor QC (SPK & S7D) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R= Replicate Number, A = Aliquot Code.
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worklistdata Version 0.0 05/16/95 Page:
10/24/9521:26 WHC-SD-VVEV,-i;r 149, REV. (;

LABCORE Completed Worklist Report for Worklist# 2942

Analyst: rwk Instrument: AB10 Book#

Method: Rev/Mod

Worklist Comment: Determine sample size using Ludlum. SLF

Seq Type Samplek R A Test Matrix Actual Found DL or Yield Unit

1 ST0 0 G1SR90-01 SR90-01 SOLID:. .1:09E-03 1.13E-3 103.670 %Recovery

1 SID 0 25R90-O1 5R90-01C SOLID 100 8.86E+01 88.600 % Recovery

1 STO. 0 fiSR90-01 SR90-01E SOLID.: 1..00 2.04E+00 ..:2.040 X Ct.Error

2 BLNK-PREP 0 RSR90-01 SR90-01 SOLID 1 6.13E-1 0.610 uCi/g

2 BLNK-PREP.. . 0 2SR90•01 SR90-01C SOLID=- .100 9.14E+01 .91.400 X Recovery.^

2 BLNK-PREP 0 aSR90-01 SR90-01E SOLID 1.00 1.11E+01 11.100 % Ct. Error

3 BLNK/BKG, .- 0 6SR90-01 SR90=01 SOLID 1 1.57E+01 15.700 uCi/g:,.

4 SAMPLE S95T002304 0 F DSR90-01 SR90-01 SOLID N/A 2.07E+02 3.330e-002 uCi/g

4 SAMPLE S95T002304 0 F OSR90-01 SR90-01C SOLID MIA 9.30E+01 1.000e-004 X Recovery

4 SAMPLE S95T002304 0 F 2SR90-01 SR90-01E SOLID N/A 5.62E-01 0.000 X Ct. Error
5 DUP S95T002304 0 F 2SR90-01 SR90-01 SOLID 2.07E+2 2.09E+2 0.960 RPD

5 DUP 5951002304 0 F a5R90-01 SR90-01C SOLID 100 9.33E+01 93.300 % Recovery

5 DUP .^ .S95T002304 0 F OSR90=01 SR90-01E SOLID 1:00 5.63E•01 0.560 %Ct.Error

6 SAMPLE S95T002305 0 F aSR90-01 SR90-01 SOLID N/A 1.13E+03 0.212 uCi/g

6 SAMPLE S95T002305 0 F aSR90-01 SR90-01C SOLID N/A . 9.11E+01 1.000e-004 % Recovery
6 SAMPLE 595T002305 0 F a5R90-01 SR90-01E SOLID N/A 6.05E-01 0.000 % Ct. Error

7 DUP . S95T002305 0 F OSR90-01 SR90=01 SOLiD 1.13E+3 1.11E+3 1.790 RPD..
7 DUP 5951002305 0 F a5R90-01 SR90-01C SOLID 100 9.16E+01 91.600 % Recovery

7 DUP S95T002305 0 F a5R90-01 5R90-01E SOLID t,00 6.15E=01 0.620 % Gt.Error

Final page for worklist# 2942

Analyst Signature Date Analyst Signature Date

0 L3 9S
RevieWer tg ature Date

Units shown for QC (BLK/BKG) may not
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WORKBOOK PAGE: STDI WHC-SD-Wui-Dr-'145, REV. (;
Sr-89190 : LA-220-101 ( D-1 ) , 102 ( E-3 ) , 104 D-1 LIQUIDS STANDARD

:s";; " DETECTOR NUMBER 10 CARRIER ADDED in mL (CVA) 1.000
STD TOTAL COUNTS (TC) 9291 GROSS WEIGHT (W2 ) 7:8524

COUNTTIME in MINUTES (CT) 10 ARE WEIGHT 1 7:7638
2942 BACKGROUND in c pm ( BKG) 2.4 NET WEIGHT (W3 ) 0.0886

na:z : SAMPLE VOLUME in mL (SS ) 1:000 DELTA TIME HOURS DT 2.38
SR90-01 DILUTION FACTOR DF

'
C.....ku: ti :'3 = aa:^ :

''!# '\ \Zb̂ k^
a.:

^:b ,«•£a :a:^a DIGEST DILUTION FACTOR DDF 1
.. : ki3 C

;^ $ ,. .,.w, ,„k\ •^:,,c„ekar;^ ,,•;.,,,,..,:,,,,,
LIQUID SAMPLE COUNT RATE Rs 926.70 R-90 EFFICIENCY FACTO C1 0.4051

CRITICAL LEVEL Lc 0.93 Y-90 EFFICIENCY FACTOR C2 0.4503
95003219 TIME OF SEPARATION ST 19:12 Rmax N/A

DATE OF SEPARATION SD 10117195 DETECTION LIMIT Ld 1.96
0 TIME OF COUNT TOC 71:35 Sr-89190 CONC. in CiIL 1.1311E+00

1''=<» ` ^: z? DATE OF COUNT DOC 10117196

N/A STANDARD BOOK # 51b152
STANDARD VALUE in pCiJmL 1.0908E-03

Count Rate ( Rs) = (Total Counts (TC) / Count Time ( CT)) - Background in cpm (BKG)
0 CONC in pCi/mL REPLACE RS WITH RMAX IF RS<=LCAND RS>=0 OR REPLACE RS WITH Lc IF RS<0
'DDF'1000/((C1+C2'(1-e to the power of ((-natural log 2)/64.2'DT)))'SS`REC'2220000)

64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) /(CVA' 0.1000))
Counting Error = The Square Root of ((TC + BKG' CT) / (TC - BKG * CT)'1.96)
Carrier Recovery = ( Net Weight / Expected weight) 100

Expected weight = CVA' 0.1

ton Levels and Less Than Values are determined from Procedure LA-508-002.
Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

CONCENTRATION

2.0%

DETECTION

LEVEL

2.39E-06

pCi/L

nal st: RWK Date: 19-Oct-95

Si nature of Chemist: SLF Date:
STANDARDW81 REV 1.2 22010NML
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WHC-SD-W1vi-UN--149, REV. o
WORKBOOK PAGE: BLANK2
lJ>,-220-101 I D-1 Sr-89190 : LA-220-101 D-1 , 102 E-3 , 104 D-1 BLNK-PREP
::'^'::`:>,'.o; . €€;„,•,;;z;'^ DETECTOR NUMBER 10 CARRIER ADDED In mL (CVA) :..:1.000

BLNK-PREP TOTAL COUNTS (TC ) 3T/ GROSS WEIGHT (W2) 8.0157
COUNT TIME in MINUTES (CT '.:10 ARE WEIGHT 1 7.9343

2942 BACKGROUND in cpm ( BKG ) 2.4 NET WEIGHT 3 0.0914
AMPLE VOLUME in mL (SS ) ELTA TIME HOURS DT 2.55

SR90-01 DILUTION FACTOR ( DF ) M`^>\ ,';
x Zh aiv.oao°^\^':^cu

DIGEST FACTOR /L D/L ^^^ k <`L^

SOLID AMPLE COUNT RATE ( Rs) R-90 EFFICIENCY FACTOR (Cl) 0.4051
x^^ CRITICAL LEVEL Lc Y-90 EFFICIENCY FACTOR C2 0.4503

95003219 TIME OF SEPARATION S max NIA
DATE OF SEPARATION (SD) ^ ETECTION LIMIT Ld 1.96

0 IME OF COUNT TOC r-89/90 CONC In Ci/ 6.1268E-01
yos ffll^ DATE OF COUNT (DOC ) 10117195

NIA

Sample Count Rate (Rs) _(Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
W8266710 Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<O

RS•1000'DF/ C1+C2'1-etothe powero((( p ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
SZC NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) /(CVA' 0.1000))

33IMB W
Relative Counting Error = The Square Root of ((TC + BKG' CT) / (TC - BKG' CT)*1.96)

SLF Percent Carrier Recovery = (Net Weight / Expected weight)' 100

NOTE: Expected weight = CVA • 0.1

RWK Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD)' 24) + (TOC - ST) / 100

101181^5
W

DETECTION
10E17195 Sr-89190 CONCENTRATION 6.13E-01 Cf/ LEVEL

07:17 B.M RELATIVE COUNTING ERROR 11.1% 3.40E-02

pCUg
AW1G2. PERCENT CARRIER RECOVERY 91.4%

Anal st: RWK Date: 19-Oct-95

Signature of Chemist: ^At SLF Date: /O 2 3 7r'
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WORKBOOK PAGE: SAM4 V1HC-SD-WfV,-DF-749, REV. G
LA-220-101 / D-1 Sr-89/90 : LA-220-101 D-1 , 102 ( E-3 , 104 ( D-1 ) SAMPLE

DETECTOR NUMBER 10 CARRIER ADDED In mL (CVA) 1:000
SAMPLE TOTAL COUNTS (TC ) 121586 GROSS WEIGHT (W2 ) 8.0354.

•:_. COUNT TIME in MINUTES C 10 ARE WEIGHT 1 7.9424
2942 BACKGROUND In c pm (BKG) 2.4 NET WEIGHT (W3 ) 0.0930

=;?,i:^`^, ' SAMPLE VOLUME in mL (SS) 0.100'. DELTA TIME ( HOURS ) D 2.80
LIRSR90-01 DILUTION FACTOR DF 11 `^`:';raxu B;;h3k:z;^ ;;:'

. . .

.: :kk.,. : DIGEST FACTOR /L D /L 0 6804
-

''F`^:^^`•i^^k:k ^^•^`s`

p
^:k\wv^J\`^

•_:
Si:.,.^.\R.^`:.

.. . . .. .. . . , , . +. , xc , `,4. ,x;q.

SOLID SAMPLE COUNT RATE (Rs) 12153.20 SR-90 EFFICIENCY FACTOR (Cl) 0.4051
70»:_ CRITICALLEVEL (Lc) 0.93 30EFFICIENCYFACTOR C2 0.4503

95003219 TIME OF SEPARATION (ST) 19^:121 Rmax N/A
•''k':%"^'„^ '?c'.R?^^: a:'^: DATE OF SEPARATION SD 10117198: DETECTION LIMIT Ld 1.96

0 TIME OF COUNT Sr•89190 CONC in pCUg 2.0672E+02
DATE OF COUNT DOC 1011719fj'.

FUSIONO1

S95T002304

Sample Count Rate (Rs) _ (Total Counts (TC) / Count Time ( CT)) - Background in cpm (BKG)
W626870 Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=O or Replace RS with Lc if RS<0

>M>n 3^.s. RS•1000'DF/((C1+C2•(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
S,'r:G:. '^. NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) /(CVA' 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) /(TC - BKG • CT)•1.96)
SLF! Percent Carrier Recovery = ( Net Weight / Expected weight)' 100

< NOTE: Expected weight = CVA' 0.1

RWK Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time ( hours) = ((DOC - SD)' 24) + (TOC - ST) / 100

10F19I95

DETECTION
101'IT185 Sr-89/90 CONCENTRATION 2.07E+02 CO LEVEL

.• t^

07717AM :. RELATIVE COUNTING ERROR 0.6% 3.33E-02

NCI/g
AW^1ll.2 :! PERCENT CARRIER RECOVERY 93.0%

Anal st: RWK Date: 19-Oct-95
SI nature of Chemist: SLF Date: /D/Z3 q^
SAMPLE.WB1 REV 1.2 22010NML
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WORKBOOK PAGE: DUPS N1HC-SD-WrJ-DF-145, REV. i.`
LA-220-101 / D-1 Sr-89/90 : LA-220-101 ( D-1 , 102 ( E-3), 104 D-1 DUP

^^':1'. DETECTOR NUMBER 10 CARRIER ADDED In mL (CVA) 1.000
DUP OTAL COUNTS (TC) 121328 GROSS WEIGHT 2 7.85111.

....... a::.,.,..: ... COUNT TIME in MINUTES CT i110. ARE WEIGHT (WI ) 7,7568.
2942 BACKGROUND in cpm BKG 2.4 NET WEIGHT (W3 ) 0.0933

SAMPLE VOLUME in mL SS 0a011. DELTA TIME ( HOURS ) D 2.97
SR90-01 DILUTION FACTOR DF

J, ..^^ a ^ J{•"".•c.,.`:u^c" "":::b\^^: k̂. g- <̂ ^
A :FS ^^\ i\\

''
u^S^9:^n

2^

' ^ '
:.eJ.\::J

DIGEST FACTOR /L D/L 0 6684
^, ^iy,^A \

'.'3lCy\C :_,` f :iuiJ£\::J^\^t)^
t^:`:v?F::\c6),':S.!\:!^. ^., ,^ ,a ^,

SOLID SAMPLE COUNT RATE (Rs) 12130.40 SR-90 EFFICIENCY FACTOR (Cl) 0.4051
:':):;a`:.'.. CRITICAL LEVEL ( Lc) 0.93 -90 EFFICIENCY FACTOR C2 0.4503

95003219 IME OF SEPARATION S 19:12 Rmax NIA
DATE OF SEPARATION SD 1011719$'. DETECTION LIMIT Ld 1.96

0 IME OF COUNT (TOC ) 22t1tf Sr-89190 CONC In p Ci/g 2.0897E+02
01^' DATE OF COUNT DOC 10117795

FUSIONO1

S95T002304

Sam le Count Rate ( Rs )p - (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
W826870 Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if R5<0

a¢ ' .
^._2. RS"1000'DF/((C1+C2'(1-e to the power of ((-natural log 2)/64.2'DT)))"SS'DDF'REC'2220000)

SzC': NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W 1) I(CVA • 0.1000))
.:^ ` .. <^^. . Relative Counting Error = The Square Root of ((TC + BKG * CT) /(TC - BKG * CT)"1.96)

SLF Percent Carrier Recovery = ( Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1

RWK Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time hours( ) _ ((DOC - SD) • 24) + (TOC - ST) I 100

10119L95

DETECTION
10/1T79S '! Sr-89/90 CONCENTRATION 2.09E+02 CU LEVEL

^'•^a `tC':,°.'s;

07:17 PM RELATIVE COUNTING ERROR 0.6% 3.37E-02

Ncug
AW-102 PERCENT CARRIER RECOVERY 93.3%

Anal st: RWK Date: 19-Oct-95

SI nature of Chemist: SLF Date: 1012? S,f"]
SAMPLE.WB1 REV 1.2 22010N t.
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WORKBOOK PAGE: SAM6 WHC-SD-WM-DF-'149, REV. ( '
LA-220-101 / D-1 Sr-89/90 : LA-220-101 D-1 , 102 ( E-3 ) , 104 ( D-1 ) SAMPLE

DETECTOR NUMBER 10 CARRIER ADDED In mL (CVA) 1.0Qi
SAMPLE TOTAL COUNTS 7C 104586 GROSS WEIGHT (W2 ) 7.8282

^°O`^'^^- COUNT TIME In MINUTES CT 10 ARE WEIGHT 1 7.7371
2942 BACKGROUND In cpm BKG 2.4 NET WEIGHT (W3 ) 0.0911

M:3' SAMPLE VOLUME In mL SS 0:500 DELTA TIME HOURS DT 3.30
SR90-01 DILUTION FACTOR DF 101 t̂„t,^q^

,.:y^:^.:" DIGEST FACTOR /L D /L 2 1948

a, ^

`£•`^`` ^^Mffill r.. 0
SOLID SAMPLE COUNT RATE (Rs) 10486.20 SR-90 EFFICIENCY FACTOR (C1) 0.4051

«&g CRITICAL LEVEL Lc 0.93 -90 EFFICIENCY FACTOR C2 0.4503
95003219 TIME OF SEPARATION S 1$.17 Rmax N/A

DATEOFSEPARATION ( SD ) 10117l95 DETECTIONLIMIT Ld 1.96
0 TIME OF COUNT (TOC ) 22;36 Sr-89190 CONC In CI/ 1.1339E+03

DATEOFCOUNT (DOC ) 10117/8$.
FUSION01

S95T002305

T. .^^^ Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG)
WB26$70 Sr-89/90 CONC in NCi/g Replace RS with RMAX it RS<=Lc and RS>=0 or Replace RS with Lc A RS<0

RS'1000'DF/((C1+C2'(1-e to the power of ((-natural log 2)/64.2'DT)))•SS'DOF•REC'2220000)
$ZCi NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-Wi )/(CVA `0.1000))

` =E' RelatNe Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG' CT)•1.96)
SLFs Percent Carrier Recovery = ( Net Weight / Expected weight) * 100

^ NOTE: Expected weight = CVA * 0.1......._.. __........__._... ...........
RWK Detection Levels and Less Than Values are determined from Procedure LA-508-002.

. ...__..._._............____..^....... DeRa Time (hours) = ((DOC - SD) • 24) + (TOC - ST) I 100
10H9Y9S

DETECTION
10117/95 Sr-89190 CONCENTRATION 1.73E+03 CI/ LEVEL

07:17 PM RELATIVE COUNTING ERROR 0.6% 2.12E-01

pCl/g
AW-102 PERCENT CARRIER RECOVERY 91.1%

Anal st: RWK Date: 19-Oct-95

SI nature of Chemist: SLF Date: Ia 23 9^
SAMPLE.WB1 REV 1.2 22010NM
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WHC-SD-WNi-i:iP-149, REV. o
WORKBOOK PAGE: DUP7
LA-220-101 / D-1 Sr-89/90 : LA-220-101 D-1), 102 E-3), 104 D-1) DUP

M?; DETECTOR NUMBER 10 CARRIER ADDED In mL (CVA) . ..1.000
DUP TOTAL COUNTS ( TC ) 101667 GROSS WEIGHT (W2 ) 7.8507

^

COUNT TIME in MINUTES ( CT) 10 ARE WEIGHT 1 707591
2942 BACKGROUND in cpm (BKG) 2.4 NET WEIGHT (W3) 0.0916

0;' ^t? SAMPLE VOLUME in mL SS 0[500 DELTA TIME ( HOURS) DT 3.47
SR90-01 DILUTION FACTOR DF 101 r .. .. . . 'a^';`«'"^'`<>^`:'

';^^,ts.s
L'

;;;;
^:z:^.: ,'V^^ ^a• DIGEST FACTOR /L D /L 2.1556

F^ :o^c^"^^<R:w... < . ^^̀ ^,a^A:
<

.
SOLID SAMPLE COUNT RATE ( Rs) 10164.30 SR-90 EFFICIENCY FACTOR (C l) 0. 4051

;;?a;..^. CRITICAL LEVEL Lc 0.93 -90 EFFICIENCY FACTOR C2 0.4503
95003219 IME OF SEPARATION ST 19:17 Rmax NIA

DATE OF SEPARATION SD 10117195 DETECTION LIMIT ( Ld ) 1.96
0 IME OF COUNT TOC 22:45 '.. Sr-89190 CONC In CI/ 1.1109E+03

; ` DATE OF COUNT (DOC ) 1 0117195!
FUSIONO1

S95T002305

Sample Count Rate (Rs) _ (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG)
W826870 SF89/90 CONC in pCl/g Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0

RS•1000•DF/((C1+C2'(1-e to the power of ((-natural log 2)/64.2'DT)))•SS•DDF•REC•2220000)
S,EG. NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) /(CVA' 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) I(TC - BKG * CT)•1.96)
SLF^ Percent Carrier Recovery = (Net Weight I Expected weight) * 100

NOTE: Expected weight = CVA * 0.1

R1N1C__. Detection Levels and Less Than Values are determined from Procedure LA-508-002.
De@a Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

10119l89

DETECTION
10117186 Sr$9190 CONCENTRATION 1.11E+03 CI/ LEVEL

07717 PM RELATIVE COUNTING ERROR 0.6% 2.14E-01

NCI/g
AW102 PERCENT CARRIER RECOVERY 91.6"/,

Anal st: RWK Date: 19-Oct-95

SI nature of Chemist: SLF Date: /a^2 4
SAMPLE.WB1 REV 1.2 2 otONML
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WHC-Si:;-t -"'- 149, REV. 0

THE FOLLOWING ANALYSES ARE INCLUDED IN THE DATA PACKAGE BUT THE RESULTS HAVE
NOT BEEN REPORTED IN THE FINAL SUMMARY REPORTS.
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worklistrpt Version 2.1 05/15/95 WHC-SD-Wfki- 3^P-149, REV. (i Page: 1
10/03/9511:01

LABCORE Data Entry Template for Worklist# 2720

Analyst: .^ ' Instrument: AB00CzJWQ27S/ / Book #

Method: LA-220-101 Rev/Mod D-1
Worklist Comment: Determine sample size using Ludlum. SLF

GROUP PROJECT S TYPE SAMPLE# R A ------- TEST ------ MATRIX ACTUAL FOUND DL UNIT

1 STD @SR90-01 SR90-01 LIDUID N/A uci/mL

1 STD @SR90-01 SR90-01C LIQUID N/A % Recovery

1 STD 0SR90-01 SR90-01E LIQUID N/A % Ct. Error

2 BLNK-PREP @SR90-01 SR90-01 LIQUID N/A uCi/mL

DATA

NOT USED
2 BLNK-PREP @SR90-01 SR90-01C LIQUID N/A % Recovery

IN PACKAGE
2 BLNK-PREP @SR90-01 SR90-01E LIQUID N/A % Ct. Error

3 BLNK/SKG @SR90-01 SR90-01 LIQUID N/A uCi/mL

95000127 AW-102 GRAB 4 SAMPLE S95T002308 0 @SR90-01 5R90-01 LIOUID N/A uCi/mL

95000127 AW-102 GRAB 4 SAMPLE S95T002308 0 @SR90-01 SR90-01C LIQUID N/A % Recovery

0 95000127 AN-102 GRAB 4 SAMPLE S95T002308 0 @SR90-01 5R90-01E LIQUID N/A % Ct. Error` ... . . . _ '

95000127 AW-102 GRAB Sf SAMPLE S95T002309 0 @SR90-01 SR90-O1 LIQUID N/A uCi/mL
^

95000127 AW-102 GRAB '(SAMPLE S95T002309 0 @SR90-01 SR90-01C LIQUID N/A % Recovery
IJ

95000127 AW-102 GRAB eSAMPLE S95T002309 0 @SR90-01 SR90-01E LIQUID N/A % Ct. Error
(L'

95000127 AN-102 GRAB UDUP S95T002309 0 @SR90-01 SR90-01 LIQUID N/A uCi/mL
1

95000127 AN-102 GRAB frDUP S95T002309 0 @SR90-01 SR90-01C LIQUID N/A % Recovery
7

95000127 AW-102 GRAB ¢"DUP S95T002309 0 @SR90-01 SR90-01E LIQUID N/A % Ct. Error
7

95000127 AW-102 GRAB ySAMPLE S95TOO2158 0 @SR90-01 SR90-01 LIQUID N/A uCi/mL

95000127 AW-102 GRAB JiSAMPLE S95T002158 0 @SR90-01 SR90-01C LIQUID N/A % Recovery

^

Data Entry Comments:
T114-4 w&1hL0j- dk^t- a&-4-

Ln_/^ ^
w^t1-C

'
59

ST
.C4^ g3GF L) vP,

W^U Gh ^ C^^;Zc^.e-C^ a uz.Ce r^ ^s^.c.eue^ ^^ ac ct.a^ ,Yru ax c^ hru

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S= Worklist Slot Number,
R = Replicate Number, A = Aliquot Code.

dl^k (Ja.(,u. c t I,./î ^lrc.,{-e^ ^ots.(.^4 Ce,J^-----:N-'f ••o..J, a4-tc-^
(~e r

r'I /l^pJ^}V5,•'A1 l^%z/ss- 336
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worklistrptVersion2.105/15/95 WHC-SD-WDF-149, REV. u Page: 2
10/03/95 11:01

LABCORE Data Entry Template for Worklist# 2720
GROUP PROJECT S TYPE SAMPLE# R A ------- TEST ------ MATRIX ACTUAL FOUND DL UNIT

95000127 AW-102 GRAB 0AMPLE S95T002158 0 @SR90-01 SR90-01E LIQUID N/A % Ct. Error

95000127 AN-102 GRAB b^DUP S95T002158 0 @SR90-01 SR90-01 LIQUID N/A uCi/mL
^

95000127 AW-102 GRAB B/DUP S95TOO2158 0 @SR90-01 SR90-01C LIQUID N/A X Recovery

95000127 AN-102 GRAB B^DUP S95T002158 0 @SR90-01 SR90-01E LIQUID N/A % Ct. Errorq

I

Final page for worklist # 2720
, .^-aLu^, lo-CG -C) s

I /^/s/^<
Analyst Signature Date

U7: 00
.^nTaTyst ignature ate

DATA

IN PACKAGE

Data Entry Comments:

Units shownfor QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R= Replicate Number, A = Aliquot Code.
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VVHC-Sb-WM-DP-149, REV. U
WORKBOOK PAGE: STD1

Sr-89I90 : LA-220-101 ( D-1 ) , 102 E-3 , 104 ( D-1 ) LIQUIDS STANDARD
;:> DETECTOR NUMBER 12 CARRIER ADDED in mL (CVA) 1.000

STD TOTAL COUNTS (TC ) 9995 GROSS WEIGHT (W2 ) 8.0460
COUNT TIME in MINUTES CT 10 TARE WEIGHT (W1) 7.9575

2720 BACKGROUND in c pm ( BKG) 1.4 NET WEIGHT (W3 ) 0.0885

0, `;:; s::> SAMPLE VOLUME in mL (SS ) 1.000 DELTA TIME HOURS (DT) 5.92
SR90-01 DILUTION FACTOR (DF ) 1 ^''

,..:°:,. DIGEST DILUTION FACTOR DDF 1 )5 = ^ :,.::.. ^°<..,., .. . ,<. ,.., ..._.
LIQUID SAMPLE COUNT RATE ( Rs ) 998.10 S R-90 EFFICIENCY FACTO C1 0.4180

w CRITICAL LEVEL (Lc ) 0.71 -90 EFFICIENCY FACTOR (C2 ) 0.4660
95002921 TIME OF SEPARATION S 02:10 Rmax N/A

€r :31l1ffifi:::€t:=: :<: : DATE OF SEPARATION (SD ) 10107/95 DETECTION LIMIT ( Ld ) 1.52
0 TIME OF COUNT TOC 08:05 Sr-09/90 CONC. in CAL 1.1369E+00...... .. .. .. .. . . .. . ..... . .. . ...

?^^f ^ DATE OF COUNT DOC
.

10/07/95

N/A STANDARD BOOK # 51B52

0.4 ;:a,A?: STANDARD VALUE in CilmL 1.0916E-03

WRKLST#272Q

WB27811'^ Sample Count Rate (Rs) = (Total Counts (TC) / Count Time ( CT)) - Background in cpm (BKG)

:2^
Sr-89/90 CONC in pCi/mL REPL4CE RS WITH RMAX IF RS<=LcAND RS>=0 OR REPLACE RS WITH Lc IF RS<0

MCB RS'DF'DDF'1000/((C1+C2`(1-e to the power of ((-natural log 2)/64.2'DT)))"SS'REC'2220000)

'`^"*'^" ^":::':i#i•:?t::::.^:.^:..:... . NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) /(CVA' 0.1000))
SLF Relative Counting Error = The Square Root of ((TC + BKG ' CT) /(TC - BKG * CT)'1.96)

Percent Carrier Recovery = (Net Weight / Expected weight) ` 100

RAG NOTE: Expected weight = CVA' 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002.
10/09195 Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

j:::::<< ... ....::..+n" DETECTION
10/06195 Sr-89/90 CONCENTRATION 1.14E-03 pCi/mL LEVEL

07:00AM RELATIVE COUNTING ERROR 2.0% 1.73E-06

pCi/L

AW-102 GRAB PERCENT CARRIER RECOVERY 88.5"/,

Analyst: RAG Date: 09-Oct-95

Sig nature of Chemist: SLF Date: /"/i-/9s
STANDARDWB1 REV 1.2 22010NML

DATA
NOT USED
IN PACKAGE
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WHC-SD-WM-DP-'i49, REV. U
WORKBOOK PAGE: BLANK2
LA-220-101 / D-1 Sr-89/90 : LA-220-101 D-1 , 102 ( E-3 ) , 104 01-1 BLNK-PREP

r DETECTOR NUMBER 12 CARRIER ADDED in mL CVA 1.000
BLNK-PREP TOTAL COUNTS TC 360 GROSS WEIGHT 2 7.9384

COUNT TIME In MINUTES (CT 10 TARE WEIGHT (W1 7.8480
2720 BACKGROUND In cpm BKG 1.4 NET WEIGHT 3 0.0904

;s3; SAMPLE VOLUME In mL SS ELTA TIME HOURS DT 6.17
SR90-01 DILUTION FACTOR ( DF)

DIGEST DILUTION FACTOR DDF

^ LIQUID SAMPLE COUNT RATE ( Rs) 344.60 R-90 EFFICIENCY FACTOR (C1) 04180
CRITICALLEVEL Lc

]

-90EFFICIENCYFACTOR C2 04660
95002921 IME OF SEPARATION ST max N/A

1`°^'r;^^ ^'^.::.:.:::.:....... DATE OF SEPARATION SD ETECTION LIMIT Ld 152
0 IME OF COUNT TOC r-09/90 CONC in CIIL 3.8867E+01

DATE OF COUNT DOCC 10/07/95
NIA

k:kt ..

WRKLSTY2720

Sample Count Rate (Rs) _(Total Counts (TC) ! Count Time ( CT)) - Background in cpm (BKG)
W527811'I' Sr-69/90 CONC in pCi/L Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0

RS'DF'DDF/((C1+C2'(1-e to the power of ((-natural log 2)I64.2'DT)))'SS`REC'2220000)
MCB NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W i)/(CVA' 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)'1.96)
SLF Percent Carrier Recovery = ( Net Weight / Expected weight)' 100

NOTE: Expectedweight=CVA"0.1

RAG Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time ( hours) = ((DOC - SD)' 24) + (TOC - ST) / 100

10/09/95

DETECTION
10106745 : r-09/90 CONCENTRATION 3.89E-02 CI/m LEVEL

07:00 AM RELATIVE COUNTING ERROR 11.0% 1.70E-03

p CI/m L
AW-102GRAB PERCENT CARRIER RECOVERY 90.4%

nal st: RAG Date: 09-Oct-95

Signature of Chemist: SLF Date:
BLANK.WB1 REV 1.2 22010NMLV

DATA
NOT USED
IN PACKAGE
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WHC-SD-WM-0P-149, REV. l;
WORKBOOK PAGE: SAM4

LA-220-101 / D-1 Sr-89/90 : LA-220-101 ( D-1 , 102 E-3), 104 ( D-1 ) SAMPLE
DETECTOR NUMBER 12 CARRIER ADDED In mL (CVA) 1.000

SAMPLE TOTAL COUNTS (TC) 247 GROSS WEIGHT (W2 ) 8.0790.... ... .... . . . . . .. . .. .. . .. ....
«^'•:'?<:;:::<.:;: COUNT TIME in MINUTES (CT) 10 TARE WEIGHT 1 8.0205

2720 BACKGROUND In c m (BKG ) 1.4 NET WEIGHT (W3 ) 0.0585
'7"'^^ SAMPLE VOLUME In mL (SS ) 0.100 DELTA TIME HOURS (DT) 6.17

SR90-01 DILUTION FACTOR DF 101 ..,. _...,:.:..:. . ^ ^.:
..:^. . .

. DIGEST DILUTION FACTOR (DDF ) 1
:^ k ::::,::'

^r^^^'^ . . ..::. , .
^. . '.-Ma

.:.:: ^:.
LIQUID SAMPLE COUNT RATE ( Rs) 23.30 R-90 EFFICIENCY FACTOR (Cl) 0.4180

CRITICAL LEVEL ( Lc) 0.71 -90 EFFICIENCY FACTOR (C2 ) 0.4660
95002921 TIME OF SEPARATION (ST) 02:20 Rmax N/A
s. •^ ^^ :^^^`:' DATE OF SEPARATION (SD ) 10107/95 DETECTION LIMIT ( Ld ) 1.52

0 TIME OF COUNT (TOC ) 08:30 Sr-89190 CONC in CI/L 4.0446E+01
DATE OF COUNT DOC 10107195

N/A

S95T002308

Sample Count Rate (Rs) _(Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
WB27811.. Sr-89/90 CONC in pCPL Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0

:^i;>^':^o€' RS"DF"DDFI((C1+C2•(1-e to the power of ((-natural log 2)/64.2'DT)))"SS'REC"2220000)
MCB NOTE: 64.2 = Half Lrfe for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W 1) /(CVA " 0.1000))

;:>:..:.„:.': ,:. .. Relative Counting Error = The Square Root of ((TC + BKG * CT) /(TC - BKG * CT)'1.96)
SLF Percent Carrier Recovery = (Net Weight / Expected weight) * 100

Ri^: NOTE: Expected weight = CVA * 0.1
RAG Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours) = ((DOC - SD)' 24) + (TOC - ST) / 100
14109/95:.^.

,77 •'^'`^^` DETECTION
10108195'^^ ^. ` Sr-89/90 CONCENTRATION 4.04E-02 pCl/mL LEVEL

07:00r4M

b

RELATIVE COUNTING ERROR 13.6% 2.63E-03
,7^..;.... ,..:.:,^:..":

^^,^
PCUmL

AW102GRAB IPERCENT CARRIER RECOVER58.5%

Anal st: RAG Date: 09-Oct-95

SI nature of Chemist: SLF Date: /0 //6ZLj-
SAMPLE.W131 REV 1.2 22010NML

DATA
NOT USED
IN PACKAGE

340
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WORKBOOK PAGE: SAMS
WHC-SD4Jw1-Dr-149, REY: U

LA-220-101 / D-1 Sr-89/90 : LA-220-101 ( D-1 , 102 ( E-3), 104 ( D-1) SAMPLE
' . ' DETECTOR NUMBER 12 CARRIER ADDED In mL (CVA ) 1.000

SAMPLE TOTAL COUNTS TC 4026 GROSS WEIGHT 2 7.9873.. .. .. .. . . .... . ... ..............
COUNT TIME In MINUTES CT 10 ARE WEIGHT (W I ) 7.9265

2720 BACKGROUND In c m BKG 1.4 NET WEIGHT (W3 ) 0.0608
:::.:.^.:..: . . . SAMPLE VOLUME In mL SS 0.100 DELTA TIME (HOURS ) DT 6.67

SR90-01 DILUTION FACTOR DF 101
:: .:.:.:..:....:.:::.. . ;:..,.:.,.;:.;., DIGEST DILUTION FACTOR DDF 1 .. ..: ...^ ...... . . . .. ... . . . :<,:.,:. . .. . ,.. : ^ .::.,..<:..,;..,.. ::.,..>.: ^ :.:::::;.,:;.,,...:...::.>:

LIQUID SAMPLE COUNT RATE (Rs) 401.20 SR-90 EFFICIENCY FACTOR (Cl) 0.4180
;^<> CRITICAL LEVEL ( Lc) 0.71 -90 EFFICIENCY FACTOR ( C2 ) 0.4660

95002921 TIME OF SEPARATION S 02:20 Rmax N/A
DATE OF SEPARATION (SD ) 10107/95 DETECTION LIMIT Ld 1.52

0 TIME OF COUNT TOC 09:00 Sr-89/90 CONC In pCI1L 6.6660E+02
xxx«`:;'?: DATE OF COUNT DOC . 10/07l95

N/A

S95T002309

:<: ` W Sample Count Rate (Rs) _ (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
W6276111 Sr-89/90 CONC in pCi/L Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0

RS•DF"DDF/((C1+C2'(1-e to the power of ((-natural log 2)/64.2`DT)p'SS•REC'2220000)
MCB NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA • 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG' CT) / (TC - BKG' CT)•1.96)
SLF Percent Carrier Recovery = (Net Weight / Expected weight) * 100

ii?i^'^`^?x^^'`°'^^ NOTE: Expected weight = CVA' 0.1

RAG Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC SD)' 24) + (TOC - ST) / 100

...1D/09/95.

DETECTION
10108/95 r_89/90 CONCENTRATION 6.67E-01 CUmL LEVEL..............

,

07:0011M RELATIVE COUNTING ERROR 3.1"/a 2.52E-03
,. .

.??^? pCllml
AW-102GRAB PERCENT CARRIER RECOVERY 60.8%

Anal st: RAG Date: 09-Oct-95

Si nature of Chemist: SLF Date: /O p
SAMPLE.WBi REV 1.2 2201ONML

DATA
NOT USED
IN PACKAGE
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uNHC-SD-V.'v,-i:,;=-149, REV. G
WORKBOOK PAGE: DUP6
LA-220-101 / D-1 Sr-89/90 : LA-220-101 D-1 , 102 ( E-3), 104 ( D-1 ) DUP

DETECTOR NUMBER 12 CARRIER ADDED in mL CVA
^

1.000
DUP TOTAL COUNTS (TC) 4327 GROSS WEIGHT (W2) 8.0489

ttg;-.^: COUNT TIME in MINUTES CT 10 TARE WEIGHT (W I ) 7.9822
2720 BACKGROUND In cpm (BKG ) 1.4 NET WEIGHT (W3 ) 0.0667

: ^ SAMPLE VOLUME in mL (SS ) 0.100 DELTA TIME HOURS ( DT) 6.83
SR90-01 DILUTION FACTOR DF 101 p•k:,:.!::^._.::::x!:ii>ky,::ik>,:i;::5:^:k.!:;k!:i:.:i:i

; `''R. '/ :: ::•k ^ R i::' k : k k^ ;: •:

>.:kk:.kk;::.::r..kkk

:

>.k:.:i:k:.iakk::a:::^:^:;::::<:k:;
;:`

DIGEST DILUTION FACTOR (DDF )
x .:u c .: ..:;4 :;. ; : k: :.k: ::.:;n :kk:a?: ^,.a•.o...^:k..:k.:i.3k::ukkk>zk;•:^^:^;i::;r,:`..:- .k, ::':k:Rk:Rr:k:.J:::;;:::.>:.„::^,.,..o

rik: :c.:::::':.::....;:::.>;:.:'s:>!£!:»::;:!;`::i:::

LIQUID SAMPLE COUNT RATE (Rs) 431.30 SR-90 EFFICIENCY FACTOR (Cl) 0.4180
CRITICAL LEVEL Lc 0.71 -90 EFFICIENCY FACTOR C2) 0.4680

95002921 TIME OF SEPARATION ST 02:20 Rmax NIA
;::":;,,:;,. ;. DATE OF SEPARATION SD 10107/95 DETECTION LIMIT ( Ld ) 1.52

0 TIME OF COUNT TOC 09:10 Sr-89190 CONC In CUL 6.5209E+02
DATEOFCOUNT DOC 10107195

N/A

S95T002309

`_^: Sample Count Rate ( Rs) _ (Total Counts ( TC) / Count Time ( CT)) - Background in cpm (BKG)
WB27611 Sr-89/90 CONC in pCi/L Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0

<--^5. RS•DF'DDF/((C1+C2"(1-e to the power of ((-natural log 2)/64.2"DT)))•SS•REC"2220000)
MCB NOTE: 64.2 = Half Life for Y-90 and Rec: = Fractional Carrier Recovery ((W2-W 1) /(CVA " 0.1000))

?;'^`:^,^.> Relative Counting Error = The Square Root of ((TC + BKG * CT) /(TC - BKG * CT)•1.96)
SLF' Percent Carrier Recovery = ( Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA * 0.1
RAG Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time ( hours) = ((DOC - SD) * 24) + (TOC - ST) I 100
.10/09196" ...^. .

`?'«^ DETECTION
10l09l95 . Sr-89190 CONCENTRATION 6.52E-01 CI/mL LEVEL

I:„k0 tiE

07:00 AM RELATIVE COUNTING ERROR 3.0% 2.29E-03
r:.'o^^^̀ a °r̂ ::..:^^k^ NCI/mL

AW-102 GftAB PERCENT CARRIER RECOVERY 66.7%u

Anal st: RAG Date: 09-Oct-95

ISignature of Chemist: SLF Date:
SAMPLE.WBi REV 1.2 22011kJML

DATA
NOT USED

IN PACKAGE
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WORKBOOK PAGE: SAM7 vuHC-SD-v/)cl-jy-i49, REV. O
LA-220-101 / D-1 Sr-89/90 : LA-220-101 D-1 , 102 E-3), 104 ( D-1 ) SAMPLE

. DETECTOR NUMBER 12 CARRIER ADDED In mL (CVA) 1.000
SAMPLE TOTAL COUNTS (TC) 79 GROSS WEIGHT (W2 ) 8.0043....... .. .. . ... . .....

?'as:. :..:....:.:.... ... . . ..<,.:..:...... COUNT TIME In MINUTES (CT) 10 TARE WEIGHT 1 7.9144
2720 BACKGROUND In c pm BKG 1.4 NET WEIGHT (W3 ) 0.0899

SAMPLE VOLUME in mL (SS ) 0.100. DELTA TIME HOURS DT 7.17
SR90-01 DILUTION FACTOR DF 101 ^ ^ °^ ^ ^^ ^'^. ^ ^ ^ ^^^^^•^

...:::..:.:...:. : : .>:.::. >'>'Aa:y:.:.::::::......... . ..<:........a:..:a..:.:... . . . . .. . .. ... DIGEST DILUTION FACTOR DDF .:.< :.
.n...,....^::::::.:..::...:...:.:..:...^:::.:.:.:..::.:,:.:,:.>:,.., ::::.: ...::.::....>.^., ,^..:..::..,..,.....,.:.: „:.::<,.:........ ...,.. .. . x.:.::.„:.:..„ ..:..,:.,.,....:.: ^:.::.::..:,^ ,:.:. :.^.^ :.:.:.:.:::...:...:....::..:.:::.:.:.,......:.:...:.:...:......:.^.::::;.::..

LIQUID SAMPLE COUNT RATE (Rs) 6.50 SR-90 EFFICIENCY FACTOR (C1) 0.4180
CRITICAL LEVEL Lc 0.71 -90 EFFICIENCY FACTOR (C2) 0.4660

95002921 IME OF SEPARATION (ST) 02:10 Rmax NIA
DATE OF SEPARATION (SD ) 10/07l95 DETECTION LIMIT Ld 1.52

0 IME OF COUNT (TOC ) 09:20 Sr-89190 CONC In CI/L 7.2663E+00
`>c!`%i^h^`:,.,::: ,.,. .. . : . ... :>::> .. DATE OF COUNT DOC 10/07/95

N/A
::aii^

^ ^^^ ^ ^^^^^"^^`^S95T002158

Sample Count Rate ( Rs) =(Total Counts (TC) I Count Time ( CT)) - Background in cpm (BKG)
WB27811 Sr-89/90 CONC in NCi/L Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0

Ex?;:: RS`DF•DDF/((C1+C2`(1-e to the power of ((-natural log 2)/64.2`DT)))'SS"REC`2220000)
MCB NOTE: 64.2 = Half Life for Y-90 and Rec: = Fractional Carrier Recovery ((W2-W1) /(CVA' 0.1000))

010 Relative Counting Error = The Square Root of ((TC + BKG' CT) / (TC - BKG' CT)`1.96)
SLF Percent Carrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA * 0.1

RAG . .. Detection Levels and Less Than Values are determined from Procedure LA-506-002.
Delta Time (hours) = ((DOC - SD) `24) + (TOC - ST) / 100

10/09195

DETECTION
10108195 Sr-89190 CONCENTRATION 7.27E-03 pCi/mL LEVEL

eri^

07:00 AM RELATIVE COUNTING ERROR 29.1"0 1.70E-03

2
^`.L. NCI/mL

AW-102GRA8 PERCENT CARRIER RECOVERY 89.9"/a

nal st: RAG Date: 09-Oct-95

SI nature of Chemist: SLF Date: o o^9^
SAMPLE.W81 REV 1.2 2201oN L

DATA
NOT USED
IN PACKAGE
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WORKBOOK PAGE: DUPB
WHC-SD-VV16-ur-149, REV. G

LA-220-101 / D-1 Sr-89/90 : LA-220-101 ( D-1), 102 E-3 , 104 ( D-1 ) DUP
DETECTOR NUMBER 12 CARRIER ADDED In mL (CVA) 1.000

DUP OTAL COUNTS (TC ) 123 GROSS WEIGHT 2 7.9997
COUNT TIME In MINUTES CT 10 TARE WEIGHT 1 7.9104

2720 BACKGROUND in cpm (BKG ) 1.4 NET WEIGHT 3 0.0893
^.....: ,.... . ....... SAMPLE VOLUME in mL SS 0.100 DELTA TIME HOURS ( DT) 7.42

SR90-01 DILUTION FACTOR DF 101

M.N.M. DIGEST DILUTION FACTOR ( DDF ) I , '

LIQUID SAMPLE COUNT RATE (Rs) 10.90 SR-90 EFFICIENCY FACTOR (Cl) 0.4180.. ... .. .. . . . . ... . .

~

CRITICAL LEVEL Lc) 0.71 -90 EFFICIENCY FACTOR (C2 ) 0.4660
95002921 TIME OF SEPARATION ST 02:10 Rmax N/A

' DATE OF SEPARATION SD 10/07195 DETECTION LIMIT ( Ld ) 1.52
0 TIME OF COUNT TOC 09:35 r-89/90 CONC In CI/L 1.2235E+01

DATE OF COUNT DOC 10107195

N/A

..a.........:::.... . ............

S95T002158

Sample Count Rate (Rs) _ (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
WB27811 Sr-89/90 CONC in pCi/L Replace RS with RMAX A RSr_Lc and RS>=O or Replace RS with Lc if RS<0. ....... . . . . . . . . . .. .. . .

W;^+,`:^ RS`DF•DDFI((C1+C2`(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
MCB NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA • 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)•1.96)

SLF Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1

RAG Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time ( hours) = ((DOC - SD) * 24) + (TOC - ST) 1100

10/09/95'`
Ywn':k. ,^:.:i:::k:•..,.:..<. ,,,...,..,, DETECTION

1D/05195 Sr-89/90 CONCENTRATION 1.22E-02 pCI/mL LEVEL

07:OOAM'. RELATIVE COUNTING ERROR 21.0% 1.70E-03
tr:^:gr. ^::rx<>:

NCUmL
AW-102GRAB PERCENT CARRIER RECOVERY 89.3%

Anal st: RAG Date: 09-Oct-95

Sig nature of Chemist: SLF Date: /D//o 2S'-
SAMPLE.WB1 REV 1.2 22010NML I

DATA
NOT USED

IN PACKAGE
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worklistdata Version 0.0 05/16/95 Page:
10/09/95 14:18 I

LABCORE Completed Worklist Report for Worklist# 2695

Analyst: eal Instrument: LSC02 Book# k31

Method:L P,,-435-tG, Rev/Mod V- :

Worklist Comment:

Seq Type Saropleff R A Test Matrix Actual Found DL or Yield Unit

1 STD 0 aTC99-01 TC99-01 LIOUID'. . 3.80E-03 3.67E-3 96.580 X Recovery
1 STD 0 61TC99-01 TC99-OIE LIQUID 1.00 8.40E-01 0.840 % Ct. Error
1 STD. .. ... 0 8TC99-01 TC99-O1T LIOUID 100 5.45E+01 54.500 X Recovery
2 BLNK 0 aTC99-01 TC99-01 LIQUID 1 <9.67E-6 uCi/mL

2 BLNK . !: 0 8TC99-01 TC99-01E L1WlID .'. 1.00 6.93E+00 6:930 X Ct....Error
2 BLNK 0 8TC99-O1 TC99-01T LIGUID 100 5.50E+01 55.000 % Recovery

3 SAMPLE S95T002308 0 2TC99-01 TC99-01 LIQUID N/A 9.64E-03 8.460e-006 uCi/mL'....
3 SAMPLE S95T002308 0 aTC99-01 TC99-01T LIQUID N/A 6.29E+01 1.000e-004 % Recovery

3 SAMPLE S95T002308 0 8TC99-01 TC99-01E LIQUID N/A 4,80E-01 0.000 % Ct.Error ...

Final page for worklist# 2695

Analyst Signature Date Analyst Signature Date

ev>le r tg ature a e
^-^ .'

4^95

WHC-SD-VW,i'v;-Jr- 149, REV. (;

Units shown for QC (BLK/BKG) may not reflect the actual units.
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10/02/9510:31 Page:
A-0004-1

LABCORE Data Entry Template for Worklist# 2695

Analyst: ^4 L Instrument: LSCOO Book# /3/89-Z

Method: LA-438-101 Rev/Mod D2

Worklist Comment: WHC-SD-ftW-+-)P-149, REV. 0

S Type Sample# R A Test Matrix Group# Project

1 STD @TC99-01 LIQUID

2 BLNK @TC99-01 LIQUID

3 SAMPLE S95T002308 0 @TC99-01 LIQUID 95000127 AW-102 GRAB
Analytes Requested: TC99-O1 , TC99-01E, TC99-01T

Final page for worklist # 2695

(Anmyst ignat re ate

16PIKE : 80f352 ^
8ATD:i3
P,,L^k : Q NZO

^ftm-^LE; S1451ab23aS --!^

Data Entry

f^l. %3s^/"

= Worklist Slot Number, R =

na yst ure ale

volumltA l
VUIUM6 1.0

v^IUmE ^ .U'fY^.
VOIU(Y1P I.OYY^^,

A = Aliquot Code.
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WORKBOOK PAGE: STD1

Tc-99: LA-438-101 (D-2) LIQUID STANDARD
<:^:,>>:,•:, a°o racer Book Number (Tr BN ) 80B52

STD ctivity for 100p1 of Spike Added in dpm 8982.2

olume of Sam ple in mL (SS) 1
2695 ilution Factor

I

(DF) 1!

D igest Dilution Factor (DDF) 1
@TC99-01 pm of Sample from Liquid Scintillation Counter (dm1) 2956.03

of Sam Ie+S ike from Liq uid Scintillation Counterpm (dm2) 6218.84
LIQUID Background cpm (BKG cpm) 49.7

Backg round Time Counted in Minutes (BKG time) 20
Instrument Fractional Efficiency (EFF) 0.9504

% Countin Error 0,84
Standard Value pCilmL

99

3.800E-03

Standard Book # Std BN '131652
Detection Limit (Ld) 787

Critical LevelM, Lc 367
QRKLIST 2695ST Tc-99 Concentration in pCi/L = 3.6656E+00

Level (Lc) = 2.33 * the Square Root of (BKG cpm I BKG time)

Limit (Ld) = ((2.72/ BKG time) + (2 * Lc)) / EFF
Level = Ld * dm3 * DF * DDF / ((2220000dpm/pCi) * SS * (dm2 - dm1))

pCUL = (dm1 * (1000mUL) * dm3 * DF * DDF) / ((2220000dpm/pCi) * SS * (dm2 - dm1))

(Tracer) Recovery = (dm2 - dm1) * 1.5 * 100 / dm3

9.76E-06

LNHC-SD-V+PM-iai'- i 49, REV. 0

1:\438101 \0 UT\TC2695. WB1 10/09/95



WORKBOOK PAGE: BLANK2

Tc-99 : LA-438-101 ( D-2) LIQUID BLNK

Tracer Book Number (TiTBN) 0B52
BLNK Activity for 100p1 of Spike Added in dpm 8982.2

Volume of Sam ple in mL (SS ) a
2695 Dilution Factor (DF) 9

aN^' Digest Dilution Factor ( DDF ) 1
@TC99-01 dpm of Sample from Liquid Scintillation Counter

`a M` d m of Sam Ie+S ike from Liq uid Scintillation Counter
LIQUID Background cpm

(dm1)

(dm2)
(BKG cpm)

-0.19

3294.93
49.7

^ 1̂111 Backg round Time Counted in Minutes (BKG time) 20
95002889 Instrument Fractional Efficiency (EFF) 0.9$07

"" %Countin Error 6.93
0 Detection Limit (Ld) 7.88

^ ... ;x; Critical Level Lc 3.67
N/A Tc-99 Concentration in pCi/L = < 9.6736E-03

Level (Lc) = 2.33 * the Square Root of (BKG cpm / BKG time)

m Limit (Ld) =((2.72 I BKG time) + (2 * Lc)) I EFF
m Level = Ld * dm3 * DF * DDF I((2220000dpm/pCi) * SS * (dm2 -dm1))

{rCi/L = (dm1 * (1000mL/L) * dm3 * DF * DDF) / ((2220000dpm/NCi) * SS * (dm2 - dm1))
NCiImL = NCUL / (1000mLJL)

(Tracer) Recovery = (dm2 - dm1) * 1.5 * 100 / dm3

Reported result is a LESS THAN value calculated
from the statistical Detection Limit (Ld).

LEVEL

9.67E-06

FA

^

IISi nahue of C.h.emist JLS Date: i CJI q I .^; S
BLANK.WB1 REV 1.1 438101ML

WHC-SD-WNi-0R-149, REV. ti

I1438101 \OUT\TC2695.W B1 10/09/95



WORKBOOK PAGE: SAM3

Tc-99: LA-438-101 D-2 LIQUID
Tracer Book Number (Tr BN )

SAMPLE

0B52
SAMPLE ctivity for 100p1 of Spike Added in dpm (dm3) 8982.2

VolumeofSamSample (SS)
2695 Dilution Factor (DF) t

Digest Dilution Factor (DDF )
^TC99-01 dpm of Sample from Liquid Scintillation Counter

d pm of Sam Ie+S ike from Li q uid Scintillation Counter
LIQUID Background cpm

(dm1)

(dm2 )
(BKG cpm)

8982.75

12752.11
49.7

Backg round Time Counted in Minutes (BKG time) 20
95002889 Instrument Fractional Efficiency (EFF) 0.9491

.
% Counting Error 0,48

0 Detection Limit (Ld) 7.88

, . i,^Mm Critical Level Lc 3.67
NIA c-99 Concentration in pCi/L 9.6421E+00

Level (Lc) = 2.33 * the Square Root of (BKG cpm I BKG time)

3n Limit (Ld) _ ((2.72 1 BKG time) + (2 * Lc)) / EFF
)n Level = Ld * dm3 * OF * DDF I ((2220000dpm/NCi) * SS * (dm2 -dm1))

pCi/L = (dm1 * (1000mUL) * dm3 * OF * DDF) / ((2220000dpmINCi) * SS * (dm2 - dm1))
pCi/mL = pCilL / (1000mUL)

(Tracer) Recovery = (dm2 - dm1) * 1.5 * 100 / dm3

LEVEL

8.46E-06

W
C/1
^

IISi nature of Chemist JLS Date:

SAMPLE.W81 REV 1.1 438101ML

WHC-SD-MV;-i,iN-149, REV. cl

I:\438101 \OUT\TC2695.W B1 10/09/95



worklistdata Version 0.0 05/16/95
10/12/9509:39 WHC-SD-WN9-DF-149, REV. 0

LABCORE Completed Worklist Report for Worklist# 2711

I

Analyst: akl Instrument: NP01 Book# A%k6q3

Method: La-`l35-141 Rev/ModH^^

Worklist Comment:

Seq Type Samplel/ R A Test Matrix Actual Found DL or Yield Unit

1 SSO: 0 8NP23701 NP23701 LIOUID 3.85E-02 2.77E-2 771950 % Reeovery...
1 SID 0 aNP23701 NP23701E LIQUID 1 1.60E+00 1.600 % Ct. Error
2 BLNK . '^. 0 2NP23701 NP23701 LIOUID'! I <2.06E-S uOiINL
2 BLNK 0 8NP23701 NP23701E LIQUID 1 3.72E+02 372.000 % Ct. Error
3 SAMPLE S95T0023080 211P23701 NP23701 LIGUID N/A < 2.06E•05 4.320e-005 uCi/mL., . ..
3 SAMPLE 595T002308 0 BNP23701 NP23701E LIQUID N/A 1.36E+02 0.000 % Ct. Error

Final page for worklist# 2711

Analyst Signature Date Analyst Signature Date

ReviewerSignature Date

Units shownfor QC (BLK/BKG) may not reflect the actual units.

Page:

a351



10/03/95 08:33
A-0004-1

LABCORE Data Entry Template for Worklist# 2711

Analyst: A^L- Instrument: NPOl Book#

Method: LA-933-141 Rev/Mod 4 -1

Worklist Comment: WHC-SD-WW9-OP-149, REV. 0

Page: 1

S Type Sample# R A Test Matrix Group# Project

1 STD

2 BLNK

@NP23701 LIQUID

@NP23701 LIQUID

3 SAMPLE 595T002308 0 @NP23701 LIQUID 95000127 AW-102 GRAB
Analytes Requested: NP23701 , NP23701E

Final page for worklist # 2711

cA^uu,2) ^l0 -Il -^s
na `t^Signature Date

Data Entry Comments:

i&A^ /gs
nst ig ture Date

S = Workl:st Slot Number, R = Replicate Number, A = Aliquot Code.
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WORKBOOK PAGE: STD1 WHC-SD-M-DP-149, REV. 0

N-237 : LA-933-141 H-1 LIQUIDS STD
Sample Volume in mL (SS ) 01100

STD Dilution Factor (DF) I

Mount Factor 1/Mount Volume in mL ( Mt F ) 2
2711 Digest Dilution Factor (DDF) 1

Gross Counts (Gc ) 15514
@NP23701 Time counted in Minutes ( Tc) 30

` Back round in c pm ( bkg) 5
LIQUID Standard Value in uCi/mL 3.854E-02

Lc, Rmax, or Rs, Sam le Rate) as A ro riate 512.13
95002916 uCi/L in Samqle 2_7683E+01 11

i Standard Book No. [Ogg43
0 Sample Count Rate (Rs) = (Gc / Tc )- bkg

Np-237 NCi/L = Rs' 1000mUL' DF' 3' Mt F' DDF 0.5' SS' 2220000dpm/NCi )
NIA WHERE: 3 is an Internal Procedure Dilution Factor and 0.5 is the Counting Effeciency Factor.

Np-237 NCUmL = Np-237 NCUL / 1000mUL

WORKI^S 12^11;-STD Relative Counting Error = [The Square Root of (Gc + bkg ' Tc) / I (Gc - bkg ' Tc) 1]' 1.96 '

A1 4tl539 ;; Detection Levels and Less Than Values are determined from Procedure LA-508-002.

= 2.

= 2.

AKL

Date:
STANDARD.WB1 REV 1.2 933141ML

LESS THAN Value was Determined from Lc.
LESS THAN Value was Determined from Rmax.

353

DETECTION
LEVEL

1.08E-04
NC[/mL

I:\933141\0UTTNP2711.WB1 10/12/95



WORKBOOK PAGE: BLANK2
WHC-SD-WM-DP-149, REV. u

N-237 : LA-933-141 H-1 LIQUIDSISOLIDS BLNK
^0111^^^: Sam ple Volume in mL (SS) 0.250

BLNK Dilution Factor (DF) 1
v.•^v Mount Factor 1/Mount Volume in mL (Mt F ) 2

2711 Digest Dilution Factor (DDF ) 1

Gross Counts Gc 141
@NP23701 Time counted in Minutes (Tc) 30

Back round in c pm (bkg) 5
LIQUID Lc, Rmax, or Rs,(Sample Rate) as Appropriate 0.95

P"S Ci/L in Sample = < 2.0597E-02
95002916

0 Sample Count Rate (Rs) _( Gc / Tc )- bkg

r;'., k' Np-237 pCi/L = Rs * 1000mUL * DF * 3 Mt F DDF (0.5 * SS * 2220000dpm/NCi )
N/A WHERE: 3 is an Internal Procedure Dilution Factor and 0.5 is the Counting Effeciency Factor

Np-237 NCi/mL = Np-237 NCi/L / t000mUL

YVORKLI5T2711-BK Relative Counting Error =( The Square Root of (Gc + bkg * Tc) / I(Gc - bkg * Tc) l)* 1.96

A1.10539.. ... ......: Detection Levels and Less Than Values are determined from Procedure LA-508-002., ,
a.

SEH N -237 Ci/L = < 2.06E-02
t. DETECTION

LLF N-237 pCI/mL = < 2.06E-05 LEVEL
^, ^. .

AKL LESS THAN Value was Determined from Lc. 4.32E-05
T NCi/mL

10112r95 Relative Countin Error = 371.5%

Sig nature of Chemist:

BLANK.WB1 REV 1.2 933141ML

LESS THAN Value was Determined from Lc.
LESS THAN Value was Determined from Rmax.

tlqr
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WORKBOOK PAGE: SAM3
WHC-SD-WN"rDr-149, REV. U

N p-237 : LA-933-141 H-1 LIQUIDS/SOLIDS SAMPLE
:<[::::,F<w^"i£• ^:@:^<a,<.E Sam le Volume in mL ( SS ) 0.250

SAMPLE Dilution Factor (DF) I
'_',''^ °^^?;<<.,i:• Mount Factor 1/Mount Volume in mL ( Mt F) 2

2711 Digest Dilution Factor (DDF) 1

r° Gross Counts Gc 126
@NP23701 Time counted in Minutes (Tc) 30

Background in c pm bk 5
LIQUID Lc, Rmax, or Rs,(Sample Rate) as Appropriate 0.95

Ci/mL in Samp le < 2.0597E-05
95002916

,. ....r:,,c:^;'^ffl^
•^ ^ v"

0 Sample Count Rate (Rs) Gc / Tc )- bkg

Np-237 pCi/mL = Rs * DF * 3 * Mt F * DDF /( 0.5 * SS * 2220000dpm/NCi )
N/A WHERE: 3 is an Internal Procedure Dilution Factor and 0.5 is the Counting Effeciency Factor

Np-237 pCi/mL = Np-237 NCi/L / 1000mL/L
S95T002308 Relative Counting Error = [The Square Root of (Gc + bkg * Tc) / I(Gc - bkg * Tc) l]* 1.96

AL1E1539 Detection Levels and Less Than Values are determined from Procedure LA-508-002.

SEH N p-237 pCI/L = < 2.06E-02
:^a^:`• DETECTION

LLF Np-237 pC!/mL = < 2.06E-05 LEVEL

AKL LESS THAN Value was Determined from Lc. 4.32E-05

NCi/mL
10112195 Relative Countin g Error = 135.7% L

1(?/11/95

02;0D PM

AW102-GRAB

A nalyst: AKL Date: 10/12/95

Si nature of Chemist: LLF Date: Cc
-t

SSAMPLE.WB1REV 1.2 933141ML

LESS THAN Value was Determined from Lc.
LESS THAN Value was Determined from Rmax.

355
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worklistdata Version 0.0 05/16/95 Page.•
10/09/9513:02 UI/HC-SD-WM-DP-149, REV. 0

LABCORE Completed Worklist Report for Worklist# 2712

Analyst: akl Instrument: AMO1 Book# -1[;:q6td

Method: Ll-1 -YSj lCS Rev/Mod A --4

Worklist Comment: Determine sample size using Ludlum. --LLF

Seq Type SampleN R A Test Matrix Actual Found DL or Yield Unit

1 STD 0. . :'DAM24102 AN24101 LIW1I0. . 3.07E-02 2.58E-2 84.040 XRecavery
1 STD 0 aAM24102 AM24101E LIQUID 1.00 1.46E+00 1.460 X Ct. Error
1 STO . _:. 0 aAM24102 AM24101T LIQUIO< ^ 100 .9.33E+01 93:300 X Recovery
2 BLNK 0 61AM24102 AM24101 LIQUID 1 <7.08E-5 uCi/mL

2 BLNK 0 0AM24102 AM24101E LIGUIO 1.00 1.00E+02 100.000 X Ct:Error
2 BLNK 0 2AM24102 AM24101T LIQUID 100 1.86E+01 18.600 % Recovery
2' BLNK 0 2AM24102 CM24301 LIQUID 1 <7.08E•5 uCi/mL
2 BLNK 0 61AM24102 CM24301E LIQUID 1.00 1.OOE+02 100.000 % Ct. Error
3 SAMPLE 595T002308 0 aAM24102 AM24101 LIQUID N(A < 1.44E-05 1.440e-005 uCi/mL
3 SAMPLE S95T002308 0 aAM24102 AM24101E LIQUID N/A 6.42E+00 0.000 X Ct. Error

3 SAMPLE S95T002308 0 51AM24102 AM24101T LIaUID N/A 8.34E+01 1.000e-007 X Recovery
3 SAMPLE S95T002308 0 aAM24102 CM24301 LIQUID N/A < 1.44E-05 1.440e-005 uCi/mL

3 SAMPLE S95T002308 0 aAM24102 CM24301E LIOUID N/A:.. 1.00E+02 0.000 % Ct:Error

Final page for worklist# 2712

Analyst Signature ate Analyst Signature Date

IV CG ^" qS.

v ewer Signature Date

Units shown for QC (BLK/BKG) may not reflect the actual units.
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10/03/95 08:08 WHC-SD-W1Ui-iDP-149, REV. 0 Page:A-004-1
LABCORE Data Entry Template for Worklist# 2712

Analyst:

Method: LA-953-103

`Instrument: AM01

Rev/Mod 6 - LI

sook# I c a

Worklist Comment: Determine sample size using Ludlum. --LLF

S Type Sample# R A Test Matrix Group# Project

1 STD

2 BLNK

@AM24102 LIQUID

@AM24102 LIQUID

3 SAMPLE S95T002308 0 @AM24102 LIQUID 95000127 AW-102 GRAB
Analytes Requested: AM24101 , AM24101E, AM24101T, CM24301 , CM24301E

Final page for worklist # 2712

/09%Anal^ft ignature ate AnaTy-st-Siggature Date /

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
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WHC-SD-W1Vi-OP-'149, REV. U
WORKBOOKPAGE:STD1

Am 241 and Cm 243/244: LA-953-103 (A-4 ) LIQUID STD
Date Counted OCT.09-95 m 241 AEA Frac. C241 0.514

STD Sam ple Volume in mL SS 1.000. m 243 AEA Frac. (C243 ) 0.418
`:<c<;.c.; Sam le D.F. DF 101P: Cm 2431244 AEA Frac. Cm 0

2712 Tracer Volume in mL (SPKV) 0.050 Total AT Counts 15566

Digest D.F. ( DDF ) 1.000 T Count Time min TC 30

M24102 Tracer Book No. 114843 Back roundin cpm (Bk g) 5
^,;'•°i:% m-243 Tracer Value d mlmL 9214 m 241 c pm 83.73

LIQUID Detector Number 1 m 243 c pm 68.08
Detector Efficiency DetEff) 0.5000 2431244 c mm

95002915 Standard Book No 104843 EA Count Time min 480
?... ... .... ..... Standard Value in p Cilml- 0.03067 11 Am 241 COL = 2.5774E+01

0 11 Cm 2431244 CIIL = < 2.6883E+00

N/A

m-241 pCf/L = (C241 • Am-243 Tracer Value' SPKV • DF • DDF' (1o0l1mUL)) / (C243' SS' (2220000dpm/pCi))

WQRKLIST271:2-STD.'.: Cm-243/244 pCi/L =(Cm' Am-243 Tracer Value' SPNV' DF' DDp' ( 1000mL/L)) /(C243' SS' (2220000dpm/pCi))

AL16539 Relative Counting Error Square Root of [(1/(Am-243 cpm' min))+(7 /(Am-241 or Cm-243/244 cpm' min))] ' 1.96 100

m 243 Tracer Recovery = (Total AT Counts / TC - Bkg)' ( 11DetEFl)' C243' 1001 Am-243 Tracer Value' SPKV

SEH
E:.EEF <

LLF Am 241 pCOmL = 2.58E-02 DETECTION

MOTMINIAMMMA Relative Counting Error - 1.5% LEVELS

AKL in COmL

9' NOTE: Cm-2431244 Result is a LESS THAN Value. Am 241
10109185 Cm 2431244 pCllmL < 2.69E-03 2.69E-03

M Relative Counting Error - 100.0°/. Cm 2431244

1010$183 Am 243 Tracer Recove ry - 93.3'/, 2.69E-03
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WHC-SD4IM-DP-149, REV. c1
WORKBOOK PAGE: BLANK2

Am 241 and Cm 243/244: LA-953-103 (A-4 ) LIQUID I SOLID BLNK
Date Counted OCT-06-05 -.^ IAM 241 AEA Frac. (C241 )

BLNK Sample Volume In mL (SS ) 1;000 243 AEA Frac. (C243 ) 0.780-
Sam le D.F. ( DF ) I m 243/244 AEA Frac. Cm

2712 Traeer Volume In mL SPKV) 0:060 otal AT Counts 1Z71^:
DI est D.F. (DDF) 1.000 T Count Time min _ffC 30

M24102 Tracer Book No. 114B43 Back round In c m Bk ;3.
-243 Tracer Value d mlmL 9214 241 cpm Jp'.

LIQUID Deteetor Number 243 cpm 15:65
Detector Efficiency DetE 0.5000 in 2431244 cpm 0

95002915 EACountTime min 420
Am 241 CUL = < 7.0801 E-02

0 Cm 2431244 pCUL = < 7.0801 E-02

pCUL a (C241 ' Am-243 Tracer Valua • SPKV • DF • DDF' (1000mL/L)) I (C243 • SS • (2220000dpm1pCl))

7M pC1IL a(Cm • Am-243 Tracer Value • SPKV * DF' DDF •(1000mUL)) I (C243 • SS • ( 2220000dpmlpCi))

rave Counting Error = Square Root of [(1l(Am-243 cpm • min)) +(1 /(Am-241 or Cm-243/244 cpm' min))7' 1.96 • 100

243 Tracer Recovery a(Topl AT Counts / TC - eke) •( 1/DetEn)' C243 • 700 / Am-243 Tracer Value • SPKV

_ < 7.08E-05 DETECTION
r = 100.0Y. LEVELS

TE: Cm-2431244 ResuH Is a LESS THAN Value. Am 241

2431244 pCilmL < 7.08E-05 7.08E-05

rtlve Counting Error 100.0Y. Cm 2431244
9d] Tracar Raenvnnr a 1e aw 7 n¢ nc

Anal st: AKL Date: 10/09/95

Signature of Chemist: LLF Date: ^l r' f^^T
BLANK.WB1 REV 1.2 953103ML
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REV U
WORKBOOK PAGE: SAM3

Am 241 and Cm 243/244: LA-953-103 (A-4 ) LIQUID / SOLID SAMPLE

Date Counted OCT-08:-95 m 241 AEA Frac. C241 8:9Z5
SAMPLE Sam le Volume In mL SS m 243 AEA Frac. C243 6;86^

,.v::,s:. Sam le DF DF j m 2431244 AEA Frac. Cm 0
2712 Tracer Volume In mL SP ...............::.^F;G:^Q: otal AT Counts .............::^......,:^i^

<^^^^•": '. .. '"`'^^.=s',: Di g est D.F. ( DDF ) 1.000 T Count Time min TC .._ .........:^ :.::::...::.::^.,.'t0..

M24102 Tracer Book No. :;. Backg round in cpm Bk 4
z'^;" •^; ^..: ;^a^&, m-243 Tracer Value tl mlmL 9214 m 241 cpm Y

LIQUID Detector Number ..... .: m 243 cpm 67.09'
'a Detector EMcienc DetEffi 0.5000 m 2431244 c m ^^ 0:

95002915 EA Count Time min 490'^^
. .. .. . .•. `y:.`:c ;. w"'<c`":,,:a,: Am 241 ICIIL = < 1.4389E-02

0 Cm 243/244 pCI1L = < 1.4389E-02

NIA

Am-241 pCI/L = (C249 • Am-243 Tracer Value • SPKV • DF • DDF • (1000mUL)) / (C243 • 55' (2220000tlpmlpCf))

S95T002308 Cm-2431244 pC1IL = (Cm • Am-243 Tracer Value * SPKV - OF' DDF • (1000mL/L)) / ( C243' SS * ( 2220000epm/pCp)

A(,10641 Relative Counting Error = Square Root of [(1/(Am-243 cpm • min)) i ( 1 /(Am-241 or Cm-2431244 cpm • min))] • 1.96 100

Am 243 Tracer Recovery = (Total AT Counts I TC - Bkg)' ( 1/DetER) • C243 • 100 / Am-243 Tracer Value SPKV

SEH

NOTE: Am-241 Result is a LESS THAN Value.

LLK m 241 pCllmL = < 1.44E-05 DETECTION

RelativeCountin Error = 6.4% LEVELS

AKL : '. in CIImL

NOTE: Cm-2431244 Result is a LESS THAN Value. Am 241

10109198 Cm 2431244 pCilmL < 1.44E-05 1.44E-05
Relative Counting Error = 100.0% Cm 2431244

10106/86 :'. Am 243 Tracer Recovery - 83.4°/. 1.44E-05

SAMYLt.W1:11 NEV 1.2 9b:11U.iML
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iy7/7Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
WORKLIST2712-STD

File ID: 21a2141.CNF

Counted on: 10/ 6/95 @18:28
Detector: AEA21
Geometry number: 1
Count time: 28805. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 2646.2 2646.2 300.990 300.990 12.000 5.043 6.000 2.072
2 2242.1 2242.1 255.347 255.335 10.000 4.222 5.000 1.733

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Pu238 0.514 5.487 5.469 0.0180.02 83.73 1.0 6056.8 0.273E-02

Am241 5.479 5.469 0.010 4639.3 0.209E-02
2 Am243 0.418 5.270 5.259 0.0110.02 68.09

----- ---------
1.1 3582.3 0.161E-02

Totals: 0.932 <--valid peaks only--> 151.82

DETECTOR CALIBRATION
Energy(MEV) = 4.084 + (0.0046)*Channel

Energy range (MeV): 4.084 TO 6.440
Efficiency = 0.0192 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 78195.0 100.000
Smoothed 78195.2 100.000
Composite fit 72887.6 93.213
Residuals 5307.4 6.787

Analyzed by:

WHC-SD-WM-DP-149, REV. 0

ALJ
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Spectrum 21a2141.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc

2..
..2..
........2.

.................. 2

......................... ......................2
2.

.1.. ..
.1...

............1
...................................1

Display Max.: 18090.1

.................... ........................... 1

.....................1.

WHC-SD-WNI- UP-149, REV. 0
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Raw Data Dump for
1 0. 0.

11 1. 1.
21 1. 0.
31 0. 0.
41 1. 1.
51 1. 0.
61 1. 0.
71 0. 1.
81 0. 1.
91 0. 0.

101 1. 3.
111 1. 2.
121 1. 2.
131 2. 5.
141 4. 4.
151 2. 8.
161 9. 5.
171 15. 11.
181 15. 14.
191 38. 34.
201 44. 61.
211 70. 66.
221 96. 142.
231 254. 244.
241 531. 597.
251 1547. 1791.
261 342. 274.
271 218. 191.
281 338. 392.
291 1062. 1222.
301 3041. 3080.
311 277. 173.
321 0. 0.
331 0. 1.
341 0. 0.
351 2. 0.
361 0. 1.
371 1. 1.
381 0. 0.
391 0. 0.
401 0. 0.
411 0. 0.
421 0. 0.
431 0. 0.
441 0. 0.
451 0. 0.
461 0. 0.
471 0. 0.
481 0. 0.
491 0. 0.
511 0. 0.

AEA Spectrum:
1. 0.
1. 2.
1. 0.
1. 1.
0. 0.
3. 1.
0. 0.
0. 0.
1. 1.
0. 2.
2. 0.
2. 4.
5. 2.
6. 2.
8. 3.

10. 6.
8. 13.

14. 13.
19. 19.
38. 35.
47. 53.
66. 65.

141. 157.
259. 286.
622. 789.

2005. 2359.
242. 260.
212. 231.
455. 457.

1308. 1409.
2533. 1715.
152. 91.

0. 0.
0. 0.
0. 2.
1. 2.
2. 2.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

21a2141.CNF
0. 0. 0. 0. 0.
0. 0. 0. 0. 1.
2. 0. 1. 0. 1.
0. 0. 1. 0. 2.
1. 0. 3. 1. 0.
1. 2. 0. 1. 0.
0. 1. 1. 0. 0.
0. 1. 0. 0. 1.
0. 1. 2. 1. 2.
1. 1. 1. 0. 2.
2. 0. 1. 0. 1.
0. 0. 2. 0. 2.
1. 2. 3. 2. 2.
4. 3. 1. 4. 1.
8. 10. 4. 5. 8.
3. 3. 15. 7. 11.

14. 13. 8. 12. 9.
16. 13. 15. 19. 16.
19. 23. 25. 23. 18.
39. 39. 32. 44. 40.
51. 43. 52. 77. 60.
87. 85. 83. 94. 119.

161. 175. 186. 188. 183.
304. 346. 344. 399. 442.
816. 940. 1125. 1099. 1278.

2532. 2700. 2463. 1645. 954.
246. 279. 261. 247. 207.
219. 251. 259. 293. 297.
493. 526. 642. 702. 805.

1514. 1769. 1910. 2142. 2556.
1044. 644. 523. 453. 352.

50. 26. 9. 5. 0.
0. 0. 0. 0. 0.
0. 2. 1. 1. 1.
0. 1. 2. 1. 1.
1. 1. 1. 0. 4.
2. 1. 1. 1. 1.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.

WHC-SD-M-OP-149, REV. 0
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2.
0.
1.
0.
0.
2.
1.
2.
1.
1.
2.
5.
0.
7.

10.
8.

14.
20.
26.
30.
65.

113.
214.
445.

1331.
505.
232.
338.
895.

2862.
312.

1.
0.
0.
2.
2.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
WORKLIST#2712-BL

File ID: 22a2290.CNF

Counted on: 10/ 6/95 @18:29
Detector: AEA22
Geometry number: 1
Count time: 28803. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 414.8 414.8 258.292 258.292 10.000 4.176 5.000 1.196
2 26.5 26.5 212.519 211.076 56.000 101.960 28.000 37.187
3 9.0 9.0 177.465 176.334 26.000 5.966 13.000 0.249

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Am243 0.788 5.270 5.280 -.0100.02 15.65 2.3 873.6 0.394E-03
2 Pu239 0.134 5.147 5.063 0.0840.47 2.67 14.3 147.5 0.664E-04

Pu240 5.144 5.063 0.081 147.5 0.664E-04
3 Pu242 0.076 4.891 4.903 -.0120.03 1.51

----- ---------
8.4 83.5 0.376E-04

Totals: 0.998 <--valid peaks only--> 19.84

DETECTOR CALIBRATION
Energy(MEV) = 4.092 + (0.0046)*Channel

Energy range (MeV): 4.092 TO 6.447
Efficiency = 0.0181 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 9537.0 100.000
Smoothed 9538.3 100.013
Composite fit 9522.2 99.845
Residuals 14.8 0.155

Analyzed by:
ALJ

WHC-SD-WVDP-149, REV. ti
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Spectrum 22a2290.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 2440.1

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3.
3.
3..
..2
...2
1...2.
.1. .2..

2.. . ..
2 1 ..... ....

2 1. ............... ...
2 1......................... .......

1........................ ....................................
1.... ................... ..................................... .......

1..... ......

WHC-SD-WNi-DP-149, REV. C
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Raw Data Dump for AEA Spectrum: 22a2290.CNF
1 0. 0. 1. 0. 2. 1. 2. 1. 1. 0.

11 1. 2. 1. 1. 1. 1. 0. 0. 2. 0.
21 3. 1. 2. 3. 0. 0. 1. 1. 1. 2.
31 1. 1. 0. 0. 4. 1. 1. 3. 1. 2.
41 4. 2. 1. 2. 1. 1. 1. 0. 1. 5.
51 0. 1. 2. 2. 2. 6. 1. 2. 3. 6.
61 2. 2. 0. 2. 3. 1. 2. 1. 2. 1.
71 2. 3. 3. 1. 1. 2. 2. 3. 1. 2.
81 3. 4. 2. 4. 1. 2. 1. 4. 3. 5.
91 3. 4. 0. 1. 2. 6. 4. 3. 3. 3.

101 2. 2. 5. 2. 2. 4. 1. 4. 2. 5.
111 8. 3. 5. 2. 1. 6. 3. 2. 5. 3.
121 5. 3. 3. 5. 5. 5. 6. 2. 4. 6.
131 4. 5. 4. 5. 7. 5. 4. 8. 8. 6.
141 10. 1. 3. 10. 10. 12. 6. 5. 10. 15.
151 10. 5. 7. 10. 7. 8. 9. 7. 3. 9.
161 8. 9. 6. 9. 11. 14. 8. 15. 11. 10.
171 7. 13. 15. 14. 6. 15. 16. 16. 13. 10.
181 13. 11. 13. 11. 23. 13. 17. 18. 20. 12.
191 19. 16. 14. 20. 22. 22. 21. 27. 20. 20.
201 26. 24. 25. 26. 19. 32. 39. 37. 31. 38.
211 43. 32. 42. 39. 32. 37. 34. 33. 37. 41.
221 53. 45. 70. 50. 55. 59. 52. 59. 50. 68.
231 61. 87. 67. 94. 85. 112. 103. 90. 113. 102.
241 119. 126. 127. 141. 154. 153. 193. 229. 233. 246.
251 245. 279. 324. 284. 344. 366. 432. 427. 499. 436.
261 323. 178. 78. 53. 33. 35. 26. 32. 22. 35.
271 24. 17. 8. 15. 6. 6. 4. 1. 2. 0.
281 0. 1. 3. 0. 1. 1. 0. 0. 0. 0.
291 0. 0. 1. 0. 0. 3. 2. 0. 1. 2.
301 1. 1. 0. 1. 3. 2. 0. 0. 1. 0.
311 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.
321 0. 0. 0. 0. 0. 0. 0. 1. 0. 0.
331 0. 1. 0. 0. 0. 0. 0. 0. 0. 2.
341 0. 0. 0. 0. 0. 1. 0. 0. 1. 1.
351 0. 0. 2. 1. 0. 0. 0. 0. 1. 1.
361 0. 3. 2. 0. 0. 1. 2. 2. 0. 0.
371 0. 2. 0. 1. 1. 4. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
431 0. 1. 0. 0. 0. 0. 0. 0. 0. 0.
441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
471 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
481 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

W4C-SD-VNM-0'''- 049, REV. 0
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G

Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S95T2308-SAM

File ID: 23a2392.CNF

Counted on: 10/ 6/95 @18:30
Detector: AEA23
Geometry number: 1
Count time: 28802. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 48.9 48.9 300.884 300.884 10.000 5.650 5.000 1.552
2 1858.3 1858.3 255.143 255.141 12.000 4.674 6.000 1.481

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Pu238 0.026 5.487 5.473 0.0140.03 2.00 6.3 330.4 0.149E-03

Am241 5.479 5.473 0.006 253.1 0.114E-03
2 Am243 0.865 5.270 5.263 0.0070.02 67.06

----- ---------
1.1 8064.4 0.363E-02

Totals: 0.891 <--valid peaks only--> 69.06

DETECTOR CALIBRATION
Energy(MEV) = 4.089 + (0.0046)*Channel

Energy range (MeV): 4.089 TO 6.444
Efficiency = 0.0084 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 37207.0 100.000
Smoothed 37206.2 99.998
Composite fit 33151.9 89.101
Residuals 4055.1 10.899

Analyzed by:
ALJ

WHC-SD-WA-DP-149, REV. ()
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Spectrum 23a2392.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc

2.
.2..
...2.
.......2..
................2
..................................2.

Display Max.: 12414.5

.................................... ..............................2
..2

2.....
1
1
1
1
1

WHC-SD-WIVi-DP-'149, REV. 0
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Raw Data Dump for AEA Spectrum: 23a2392.CNF
1 0. 0. 1. 0. 0. 2. 0. 0. 0. 1.

11 2. 1. 0. 1. 1. 0. 1. 1. 0. 0.
21 0. 2. 1. 1. 0. 0. 1. 1. 0. 2.
31 1. 0. 0. 2. 1. 0. 2. 0. 0. 1.
41 2. 0. 0. 2. 2. 2. 1. 0. 3. 1.
51 3. 1. 1. 3. 0. 1. 4. 3. 1. 0.
61 3. 2. 3. 1. 1. 2. 3. 0. 1. 1.
71 2. 0. 4. 2. 1. 3. 1. 0. 4. 1.
81 0. 1. 2. 4. 1. 2. 1. 1. 3. 2.
91 2. 0. 0. 3. 1. 6. 1. 2. 3. 3.

101 4. 4. 1. 4. 1. 3. 4. 2. 4. 0.
111 2. 2. 2. 0. 4. 2. 9. 3. 2. 5.
121 6. 4. 4. 5. 8. 5. 2. 9. 2. 4.
131 9. 7. 7. 5. 5. 8. 2. 6. 7. 7.
141 10. 7. 7. 7. 11. 7. 6. 9. 10. 15.
151 12. 13. 13. 10. 13. 11. 12. 10. 18. 13.
161 18. 12. 18. 11. 12. 17. 16. 20. 13. 20.
171 21. 19. 29. 20. 27. 20. 29. 22. 25. 40.
181 35. 26. 33. 45. 24. 39. 55. 34. 44. 38.
191 47. 45. 43. 59. 46. 68. 62. 80. 67. 57.
201 66. 67. 89. 66. 78. 70. 97. 104. 110. 113.
211 103. 107. 116. 102. 135. 132. 130. 127. 142. 158.
221 164. 164. 173. 171. 172. 205. 234. 228. 232. 252.
231 268. 298. 329. 315. 358. 400. 405. 453. 540. 519.
241 563. 631. 718. 799. 887. 1016. 1076. 1145. 1285. 1320.
251 1402. 1587. 1771. 1931. 2107. 2085. 1883. 1488. 839. 456.
261 219. 173. 169. 140. 126. 118. 112. 100. 83. 79.
271 53. 47. 29. 14. 14. 12. 6. 7. 8. 5.
281 6. 13. 16. 16. 10. 21. 15. 17. 22. 26.
291 32. 40. 34. 28. 32. 29. 35. 49. 47. 54.
301 37. 68. 43. 29. 21. 17. 12. 6. 11. 7.
311 4. 3. 5. 3. 1. 2. 1. 0. 0. 0.
321 0. 1. 0. 0. 0. 0. 0. 0. 0. 0.
331 0. 1. 0. 0. 0. 1. 0. 0. 0. 1.
341 0. 1. 1. 0. 0. 0. 0. 0. 1. 1.
351 0. 0. 0. 3. 0. 0. 0. 2. 1. 0.
361 0. 1. 1. 1. 1. 1. 2. 2. 0. 0.
371 2. 1. 1. 1. 0. 0. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 0. 1. 0. 0. 0. 0. 1. 0.
431 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
441 1. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
471 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
481 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

WHC-SD-WM- DE-I 49, REV. 0
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worklistdata Version 0.0 05/16/95 Page:
10/11/9514:24 WHC"SD-UV+d'l-iJ-'-149 , REV. l;

LABCORE Completed Worklist Report for Worklist# 2715

Analyst: akl Instrument: AMO1 Book# CNj6 l-t3

Method: Lj4 ri53 Rev/Mod /1 _y

Worklist Comment: Determine sample size using Ludlum. --LLF

Seq Type Sampld/ R A Test Matrix Actual Found DL or Yield Unit

1 STD 0 BAM24101AM24101 LIQUID 3.07E-02 2.68E-2 87:300 X Recovery
1 STD 0 G1NM24101 AM24101E LIQUID 1.00 2.38E+00 2.380 % Ct. Error
1 STD 0 oMM24101AM24101T LIQUID .:' 100 3.24Er01 32.400 % Recovery . . .
2 BLNK 0 2AM24101 AM24101 LIQUID 1 <1.00E-5 uCi/mL

2 BLNK 0 2AM24101 AM24101E LIQUID 1.00 1.00E+02 100.000 % Ct.EFror

2 BLNK 0 aAM24101 AM24101T LIQUID 100 1.OOE+02 100.000 X Recovery

3 SAMPLE S95TD02309 0 2024101 AM24101 LIQUID N/A 3.27E-04 3.260e-005 uCi/mL

3 SAMPLE S95T002309 0 2AM24101 AM24101E LIQUID N/A 1.34E+00 0.000 X Ct. Error
3 SAMPLE S95T002309 0 9AM24101 AM24101T LIQUID N/A . .^ 8.81E+01 1.000e-007 % Recovery
4 DUP S95T002309 0 61AM24101 AM24101 LIQUID 3.27E-4 3.68E-4 11.800 RPD
4 DUP S95T002309 0 OA1424101 71M24101E LIQUID 1:00 1.36E+00 1.360 % Ct.Error
4 DUP 5951002309 0 aAM24101 A14241011 LIQUID 100 8.18E+01 81.800 % Recovery
5 SAMPLE S95T002158 0 2AM24101 AM24101 LIQUID N/A.^.< 1.57E=05 1.570e-005 uCi/mL
5 SAMPLE S95T002158 0 8A1124101 AM24101E LIQUID N/A 5.86E+00 0.000 X Ct. Error

5 SAMPLE S95T002158 0 a1J124101 AM24101T LIQUID '^. N/A.:.. 7.48E+01 1.000e-007 % Recovery
6 DUP S95T002158 0 eNM24101 AM24101 LIQUID <1.57E-5 c6.63E-5 RPD
6 DUP S95T002158 0 a1W24101 AN24101E LIQUID 1.00 1.25E+01 12.500 % Ct.Etror
6 DUP 595T002158 0 aAM24101 AM24101T LIQUID 100 1.77E+01 17.700 % Recovery

Final page for worklist# 2715

Analyst Signature Date Analyst Signature Date

a .Ail, /i at 9s
Iev1eWer Signature Date

Units shown for QC (BLK/BKG) may not reflect the
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10/03/9508:19 WHC-S`p_ft-OP-1¢9' REV.
o

Page:
A-0004-1

LABCORE Data Entry Template for Worklist# 2715

Analyst:

Method: LA-953-103

AMO1

Rev/Mod a ^ I

Book# C t M

Worklist Comment: Determine sample size using Ludlum. --LLF

S Type Sample# R A Test Matrix Group# Project

1 STD

2 BLNK

@AM24101 LIQUID

@AM24101 LIQUID

3 SAMPLE S95T002309 0 @AM24101 LIQUID 95000127 AW-102 GRAB
Analytes Requested: AM24101 , AM24101E, AM24101T

4 DUP S95T002309 0 @AM24101 LIQUID

5 SAMPLE S95T002158 0 @AM24101 LIQUID 95000127 AW-102 GRAB
Analytes Requested: AM24101 , AM24101E, AM24101T

6 DUP S95T002158 0 @AM24101 LIQUID

Final page for worklist # 2715

n st ignature te

Data Entry Comments:

Analyst Signature Date

S = Worklist Slot Number, R = Replicate Number, A= Aliquot Code.
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WHC-SD-WM-DP-149, REV. i:

WORKBOOKPAGE:STD1

Am 241 and Cm 243/244: LA-953-103 (A-4 ) LIQUID STD
I Date Counted OCT•10-95 m 241 AEA Frac. (C241 ) 0:523

STD Sam p le Volume in mL ( SS ) 1.000 m 243 AEA Frac. C243 0.409

Work:Llst Sam p le D.F. DF 101 m 2431244 AEA Frac. Cm 0

2715

Te91 G2ide_:. ......._....
AM24101

.::

Tracer Volume in mL

Dig est D.F.

Tracer Book No.

(SPKV)
DDF

0.050

1:000

114843

otal AT Counts

T Count Time min

Back round in c pm

(TC )
(Bk g)

.5598

.30

4

Am-243 Tracer Value d m/mL 9214 m 241 cpm 32.27

LIOUID Detector Number 1 m 243 cpm 25.23

B><c`ANYiiitb^h d: Detector Efficienc y DetE 0.5000 m 2431244 c pm 0

95002914

n

Standard Book No

Standard Value In CilmL

104B47 1
0.03067 1

0EA CountTime

1 Am 241 CiIL =

cm 2a311-dd ucul =

min

<

480

2.6802E+01

7.9n31Fann

241 pCi/L =(C241' Am-243 Tracer Value' SPKV' DF' DDF' (1000mL1L)) /(C243' SS' (2220000dpm/pCi))

243/244 pCi/L =(Cm' Am-243 Tracer Value' SPKV' DF' DDF •(1000mL/L)) I(C243' S5' (2220000dpm/pCi))

itive Counting Error = Square Root of [(1I(Am-243 cpm' min))+(7 /(Am-241 or Cm-243/244 cpm' min))]' 1.96' 100

243 Tracer Recovery =(Total AT Counts / TC - Bkg)' (7/DetEn)' C243' 100 / Am-243 Tracer Value' SPKV

LLF '^

^:€

Am 241 pCI1mL = 2.68E-02

Relative Countin g Error = 2.4%

DETECTION

LEVELS

AKL in pCIImL

;?' jfil(eC '."^ :.^ NOTE: Cm-2431244 Result is a LESS THAN Value. Am 241

10111195 Cm 2431244 pCilmL < 7.90E-03 7.90E-03

i l^ela isa3afe ^i: Relative Countin g Error ' 100.0% Cm 2431244

10110195 `^^^ Am 243 Tracer Recovery ' 32.4°/, 7.90E-03

STANDARDWB1 REV 1.2 9531U3ML
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WHC-SD-VI%-D+--14g, REV. U
WORKBOOK PAGE: BLANK2

Am 241 and Cm 243/2/

BLNK Sample Volume in mL SS ='. 1.000 m 243 AEA Frac. C243 1s034

WbCltl'^ st 7!'.

^

Sam p le D.F. DF 1 m 2431244 AEA Frac. Cm 0

2715 Tracer Volume in mL (SPKV) 0.050 otal AT Counts 6830

TeB1 CbdB >'s: Di g est D.F. DDF 1.000 T Count Time min (TC ) 30

AM24101 Tracer Book No. 114843 `'. Backg round in c pm (Bk g) 4

li^k ^:^'^.: Am-243 Tracer Value tl mlmL 9214 m 241 c pm 0

LIOUID Detector Number .... 2 m 243 com 87.57

I Am 241 pCiIL = < 1.0035E-M

Cm 2431244 uCi1L = < 1 0035F112

N1A

'.3am ^ilmbei > Am-241 pCi/L =(C241 ' Am-243 Tracer Value' SPKV' DF' DDF' (1000mL/L)) /(C243' S5' (2220000tlpm/pCi))

WRKLST#2715 Cm-2431244 pCI/L =(Cm' Am-243 Tracer Value' SPKV' DF' DDF' (7000mL/L)) I(C243' S5' (2220000tlpm/pCi))

InstNimi^lt ^fltle

AL10540 Relative Counting Error = Square Root of [(1qAm-243 cpm ` min)) + (7 /(Am-241 or Cm-243/244 cpm' min))]' 1.%' 100

PMB ,,,MLYI',,,, °; Am 243 Tracer Recovery = (Total AT Counts / TC - Bkg)' (1/DetER)' C243' 100 / Am-243 Tracer Value' SPKV

MCB
77772ielnis! NOTE: Am-241 Result is a LESS THAN Value.

LLF.. .. '-^ Am 241 pCIImL = < 1.00E-05 DETECTION

JF15:;^ Relative Countin g Error = 100.0% LEVELS

AKL in pCilmL

.... ...,s;: NOTE: Cm-2431244 Result Is a LESS THAN Value. Am 241

1011.1195 !' Cm 2431244 pCilmL < 1.00E-05 1.OOE-05

.../ltla .'iS:bate^.....::€: Relative Counting Error = 100.0°. Cm 2431244

1011DIB5 ^^'.^^ Am 243 Tracer Recovery = 100.4% 1.00E-05

BLANK.WB1 REV 1.2 953103ML
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ViiHC-SD-WIVi-DP-149, REV. t;
WORKBOOK PAGE: SAM3

Am 241 and Cm 243/244: LA-953-103 (A-4 ) LIQUID I SOLID SAMPLE

Date Counted OCT-10-95 m 241 AEA Frac. ( C241 ) 0.589
SAMPLE

• WD[k`i3st ,

2715

TlBt::GWn

AM24101

^::

''

Samp le Volume In mL

Sam ple D.F.

Tracer Volume In mL

Di est D.F.

Tracer Book No.

SS

(DF )
(SPKV)

DDF
0.050
1.000

1146A3 .`;

m 243 AEA Frac.

m 2431244 AEA Frac.

otal AT Counts

T Count Time min

Back g round in cpm

C243

(Cm )

(TC )
( Bk g)

^ 0,365:
0

17006
30

S
.:;:; Am-243 Tracer Value d mlmL 9214 m 241 c pm 114:8

LIQUID Detector Number 3

;

m 243 c pm 73:03

;BatM1:1+(0riY1RpF :;:^: Detector Efficiency ( DetEfqi 0.5000 m 2431244 c m 0
95002914 EA Count Time min 480

Re[urt Am 241 CiIL = 3.2652E-01

0 Cm 2431244 pCill- = < 3.2638E-02

S °; Pre
N/A

pCi/L =(C241 * Am-243 Tracer Value' SPKV' DF • DDF •(1000mUL)) /(C243' S5' (2220000dpm1pCi))

244 pCi/L =(Cm' Am-243 Tracer Value' SPKV' DF' DDF' (7000mL/L)) /(C243' S5' (2220000dpm/pCi))

rtive Counting Error = Square Root of i(i/iAm-243 cpm' mini) + (t /(Am-241 or Cm-243/244 cpm' min)li' 1.96' 100

243 Tracer Recovery =(Total AT Counts / TC - Bkgi'(1/DetEff) • C243' 100 1 Am-243 Tracer Value' SPKV

LLF Am 241 pCllmL = 3.27E-04 DETECTION

Relative Countin g Error = 1.3% LEVELS

AKL in CilmL

,• j^(4i", "" `:^ NOTE: Cm-2431244 Result Is a LESS THAN Value. Am 241

10111/95 Cm 2431244 pCilmL < 3.26E-05 3.26E-05

::........1(tw:`:•a^:.U.i!!_..!::3 Relative Countin g Error = 100.0% Cm 2431244

..:10110195..... Am 243 Tracer Recover = 88.1°/. 3.26E-05

Anal st: AKL Date: 10111/95 _

Signature of Chemist: LLF Date: II O[-r !r
SAMPLE.WB1 REV 1.2 953103ML
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+NHC-SD-WM-OP-149, REV. C
WORKBOOK PAGE: DUP4

Am 241 and Cm 243/244: LA-953-103 (A-4 ) LIQUID / SOLID DUP
Date Counted 0CT10-95 m 241 AEA Fraa C241 062

DUP Sam le Volume in mL SS 'f. m 243 AEA Frac. C243

Wtys[ Sam le D.F. DF m 2431244 AEA Frac. Cm 6

2715

]

Tracer Volume in mL SPKV 6.066 Total AT Counts

Di est D.F. DDF 1.000 T Count Time min TC 30

AM24101 Book No.Tracer Back round in c m Bk

>tft Am-243 Tracer Value d mlmL 9214 m 241 c pm 120:85

LIQUID Detector Number m 243 cpm 68.07

84tCtpfi#Hi)tblf ^ ?^' Detector Efficienc DetE 0.5000 2431244 c mm 0

95002914 EA Count Time min 480
9777-77-979 Am 241 pCill- =

3.6847E0-1

n Cm 2431244 uCIIL = < 3.6043E-02

,Sam tl::x$fU^.eL.. Am-241 pci/L =1C241 • Am-243 Tracer Value' SPKV' DF • DDF' (t000mUL)) /(C243' S5' (2220000dpm/pDi))

S95T002309 Cm-243/244 pCi/L =(Cm' Am-243 Tracer Value' SPKV' DF' DDF' (1000m1/L)) I(C243' SS" (2220000tlpm/pCi))

:::: tA6Uume10 ^Cd! ;:^

AL10539 Relative Counting Error = Square Root of 1(1/(Am-243 cpm' mm)) + (1 /(Am-241 or Cm-243/244 cpm' min))]' 1.86' 100

Pre 9l'ki1 :?: Am 243 Tracer Recovery =(Total AT Counts / TC - Bkg)' (t/DetEfr)' C243' 1001 Am-243 Tracer Value' SPKV

MCB

Chem[st
LLF Am 241 pCIImL = 3.68E-04

Relative Countin g Error = 1.4%

DETECTION

LEVELS

AKL in pCi1mL

Cm-2431244 Result is a LESS THAN Value. Am 241

10111195 Cm 2431244 pCilmL < 3.60E-05 3.60E-05

. ;"f6:1?atM Relative Countin g Error = 100.0°/. Cm 2431244

10110195 Am 243 Tracer Recovery = 81.8% 3.60E-05

nal st: AKL Date: 10/11/95

Si nature of Chemist: -4-0-1 LLF Date: Il Oct ^r

SAMPLEWB1 REV 1 .2 953103ML
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^' -
WORKBOOK PAGE: SAMS

WHC-SD-WA6_np-149, REV.

Am 241 and Cm 243/244: LA-953-103 (A-4) LIQUID / SOLID SAMPLE

SAMPLE Sam ple Volume in mL SS E; t:000'. m 243 AEA Frac. C243 0;$65
Nbrk;(i.)s[. :::^ Sam le D.F. DF m 2431244 AEA Frac. (Cm ) 0

2715

"' TeBf CL16B

AM24101

Tracer Volume in mL (SPKV)
Di est D.F. ( DDF )

Tracer Book No.

1.000

114B4$ :^

otal AT Counts

T Count Time min TC

Backg round in c pm Bk

'5960

SD

6
.. pAa}jyK ::^: Am-243 Tracer Value d mlmL 9214 m 241 c pm 2.42

LIQUID Detector Number `2. m 243 c pm 62.21
Detector Efficiency ( DetE ff) 0.5000 Cm 2431244 cpm 0

95002914 EA Count Time min 480

R015q1 Am 241 CIIL = < 1.5676E-02

a Cm 243/244 CiIL = < 1.5676E-02

Sam e'Pra
N/A

I1LBGil5^: Am-241 pCi/L = (C241 ' Am-243 Tracer Value' SPKV' DF' DDF • (1000mUL)) /(C243' 53' ( 2220000apm/pCl[)

58 Cm-2431244 pCl/L =(Cm' Am-243 Tracer Value' SPKV' DF' DDF' (1000mUL)) /(C243' S5' ( 2220000tlpmIpC1[)

itive Counting Error = Square Root of [(1/(Am-243 cpm' min)) - (1 /(Am-241 or Cm-243/244 cpm ` min[[]' 1.%• 100

243 Tracer Recovery =(Total AT Counts / TC - Bkg[' (1/DetEn[' C243 * 100 / Am-243 Tracer Value' SPKV

Am-241 Result is a LESS THAN Value-

. LLF.. '."

. Aiy ^9t

Am241 pCl/mL = < 1.57E-05

Relative Countin g Error = 5.9%

DETECTION

LEVELS

AKL in CIlmL

NOTE: Cm-2431244 Result is a LESS THAN Value. Am 241

1011.1195...... .. Cm 2431244 pCilmL < 1.57E-05 1.57E-05

Relative Countin g Error = 100.0% Cm 2431244
10110195 Am 243 Tracer Recovery - 74.8% 1.57E-05

SAMYLt.WC1 HLV 1,2 9b31U3ML

3'76
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VVHC-SD-M-aF-149,REV
WORKBOOK PAGE: DUP6

Am 241 and Cm 243/244: LA-953-103 (A-4) LIQUID / SOLID DUP
.. 'A`:^ia ::i^neenCnunenA 11 A. /r9a1t ,:. nn1A

Volume in mL ISSI I' ?: 4:00011Am 243 AEA Frac.

Book No.

Count Time

II LIQUID Detector Number 1 31Am 243 com 1 13:661

Count Time

Cm

pCi/L = (C241 ' Am-243 Tracer Value' SPKV' DF' DDF' (7000mIJL)1/(C243' S5' (2220000dpm/pCl[)

244 pCl/L =(Cm' Am-243 Tracer Value' SPKV' DF' DDF' (1000mL/L)) I(C243' S5' (2220000dpm1pCi)

ative Counting Error = Square Root of [(11(Am-243 cpm' min)).(1 /(Am-241 or Cm-2431244 cpm' min(1] • 1.96' 100

243 Tracer Recovery = (Total AT Counts I TC - Bkg) ' (t/DetElr(' C243 • 100 / Am-243 Tracer Value' sPKV

Am-241 Result is a LESS THAN Value.

LLF Am 241 pClImL = < 6.63E-05 DETECTION

Relative Counting Error = 12.5% LEVELS

AKL in CiImL

NOTE: Cm-2431244 Result is a LESS THAN Value. Am 241

10M1195 .^ Cm 2431244 yCIImL < 6.63E-05 6.63E-05

Relative Countin g Error = 100.0% Cm 2431244

.. . 10110195 .!. Am 243 Tracer Recovery = 17.7% 6.63E-05

nal st: AKL Date: 10/11/95

'.Si natureofChemist: U& LLF Date: /lCtt- ')J-

SAMPLE.WB1 REV 1.2 953103ML
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Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
WORKLIST2715-STD

File ID: 19a1937.CNF

Counted on: 10/10/95 @17:56
Detector: AEA19
Geometry number: 1
Count time: 28804. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 1167.2 1167.2 302.077 302.077 12.000 4.716 6.000 2.482
2 945.1 945.1 256.636 256.632 10.000 3.744 5.000 1.862
3 11.2 11.2 190.242 190.210 98.000 1.000 49.000 0.100

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Pu238 0.523 5.487 5.473 0.0140.02 32.27 1.6 417.3 0.188E-03

Am241 5.479 5.473 0.006 319.6 0.144E-03
2 Am243 0.409 5.270 5.264 0.0060.02 25.23 1.8 237.3 0.107E-03
3 0.015 4.958 0.00 0.90

----- ---------
9.5 8.4 0.376E-05

Totals: 0.947 <--valid peaks only--> 58.39

DETECTOR CALIBRATION
Energy(MEV) = 4.083 + (0.0046)*Channel

Energy range (MeV): 4.083 TO 6.438
Efficiency = 0.1074 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 29611.0 100.000
Smoothed 29612.0 100.003
Composite fit 28031.7 94.667
Residuals 1579.3 5.333

Analyzed by:

WHC-SD-WM-UP-149, RE1i. u
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Spectrum 19a1937.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 7589.4
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.......1
..........................1
.....................................................................
.............................1.

VJHC-S D-IA'R4-DP-149, R EV. t!
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Raw Data Dump for AEA Spectrum: 19a1937.CNF

1 0. 0. 0. 0. 1. 0. 0. 0. 0. 0.
11 0. 0. 0. 1. 0. 0. 1. 0. 0. 0.

21 0. 1. 0. 0. 1. 0. 0. 1. 0. 2.
31 0. 0. 1. 0. 0. 0. 0. 0. 0. 0.
41 0. 0. 1. 0. 0. 0. 0. 0. 1. 0.
51 2. 0. 0. 1. 0. 0. 1. 0. 1. 1.
61 0. 0. 0. 1. 0. 0. 2. 0. 1. 0.

71 0. 1. 2. 0. 1. 0. 0. 1. 0. 0.
81 0. 2. 2. 0. 1. 0. 0. 1. 0. 0.
91 0. 0. 0. 1. 0. 0. 1. 0. 0. 0.

101 2. 0. 2. 2. 0. 0. 1. 1. 0. 0.
111 0. 2. 1. 0. 0. 1. 1. 1. 1. 1.
121 1. 4. 3. 1. 3. 3. 2. 6. 2. 2.
131 2. 1. 2. 1. 1. 2. 2. 2. 6. 2.
141 4. 2. 2. 3. 0. 1. 1. 6. 4. 1.
151 4. 6. 2. 4. 8. 5. 4. 6. 0. 7.
161 2. 6. 9. 4. 2. 5. 3. 7. 5. 6.

171 5. 3. 8. 6. 6. 6. 4. 6. 7. 10.

181 2. 8. 7. 14. 12. 10. 5. 10. 9. 15.

191 11. 12. 5. 12. 5. 8. 9. 10. 13. 11.
201 15. 12. 12. 14. 9. 18. 9. 20. 10. 19.

211 15. 19. 18. 11. 26. 19. 24. 16. 27. 19.
221 26. 27. 26. 37. 42. 43. 38. 36. 43. 45.
231 54. 63. 45. 74. 73. 80. 87. 81. 107. 111.
241 142. 139. 179. 190. 254. 285. 296. 405. 436. 458.
251 497. 619. 637. 769. 961. 1077. 1112. 1105. 796. 413.
261 181. 127. 95. 72. 73. 77. 73. 86. 90. 78.

271 75. 53. 55. 46. 68. 45. 53. 56. 63. 81.
281 79. 104. 113. 110. 143. 128. 143. 205. 213. 310.
291 296. 393. 425. 485. 508. 590. 613. 819. 916. 1063.
301 1281. 1396. 1380. 1086. 758. 463. 289. 234. 172. 150.
311 136. 115. 72. 60. 47. 32. 14. 2. 0. 0.
321 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
331 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

341 0. 0. 0. 0. 0. 0. 0. 1. 0. 1.

351 0. 1. 1. 0. 2. 0. 0. 0. 0. 1.
361 0. 2. 1. 0. 1. 0. 0. 0. 1. 0.

371 1. 1. 0. 1. 0. 0. 0. 0. 0. 0.

381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
431 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

471 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
481 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

VUHC-SD-VUM-(,)P-149, REV. i)
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Lf«y^'/o^v`_'
/o /,'/ 9•t

Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

SAMPLE
WORKLIST2715-BLK

File ID: 20a2042.CNF

Counted on: 10/10/95 @17:57
Detector: AEA20
Geometry number: 1
Count time: 28803. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM

ID Initial Final Initial Final Initial Final

1 1648.3 1648.3 255.778 255.778 12.000 5.362

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err

ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95

1 Am243 1.034 5.270 5.257 0.0130.02 87.57 1.0
----- ---------

Totals: 1.034 <--valid peaks only--> 87.57

Tau
Initial Final
6.000 0.997

Activity
d/m uCi/ea
866.3 0.390E-03

DETECTOR CALIBRATION
Energy(MEV) = 4.080 + ( 0.0046)*Channel

Energy range ( MeV): 4.080 TO 6.436
Efficiency = 0.1021 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery

Raw spectrum 40666.0 100.000

Smoothed 40666.5 100.001

Composite fit 42037.8 103.373

Residuals -1371.8 -3.373

Analyzed by:
ALJ

WHC-SD-1AN-OP-149, REV. 0
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Spectrum 20a2042.CNF

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 11679.7
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WMG-SD-WNi-DF'-149, REV. i.
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Raw Data Dump for AEA Spectrum: 20a2042.CNF

1 0. 0. 0. 1. 1. 2. 0. 0. 0. 0.

11 0. 0. 0. 2. 1. 0. 1. 1. 2. 1.

21 2. 1. 0. 0. 0. 0. 0. 2. 1. 1.

31 1. 1. 1. 0. 0. 0. 3. 1. 1. 1.

41 1. 1. 0. 1. 0. 1. 2. 0. 2. 1.

51 1. 3. 3. 1. 0. 1. 0. 0. 0. 1.

61 1. 2. 1. 2. 2. 2. 3. 2. 0. 1.

71 1. 1. 2. 2. 1. 4. 3. 2. 3. 2.

81 0. 1. 1. 0. 1. 2. 2. 1. 1. 2.

91 2. 1. 2. 3. 0. 0. 2. 1. 2. 4.

101 0. 3. 2. 2. 6. 1. 5. 1. 4. 4.

111 2. 5. 2. 1. 7. 5. 2. 5. 3. 1.

121 4. 2. 5. 7. 2. 3. 1. 4. 4. 5.

131 6. 2. 11. 3. 6. 9. 6. 6. 4. 5.

141 7. 7. 7. 5. 5. 10. 12. 1. 9. 11.

151 15. 6. 13. 11. 11. 8. 13. 11. 7. 8.

161 11. 15. 11. 8. 15. 14. 16. 12. 11. 16.

171 14. 18. 22. 13. 24. 12. 24. 14. 20. 27.

181 27. 30. 25. 28. 23. 32. 26. 22. 37. 37.

191 40. 32. 48. 37. 54. 33. 61. 47. 55. 59.

201 49. 55. 76. 72. 85. 89. 82. 84. 93. 84.

211 98. 128. 111. 143. 150. 177. 159. 165. 184. 213.

221 215. 233. 228. 276. 263. 327. 356. 331. 396. 413.

231 429. 528. 513. 567. 546. 631. 675. 707. 725. 795.

241 814. 906. 938. 987. 1006. 1120. 1155. 1231. 1357. 1348.

251 1437. 1495. 1588. 1631. 1637. 1738. 1795. 1704. 1222. 737.

261 413. 199. 188. 124. 121. 105. 90. 115. 98. 78.

271 68. 35. 37. 23. 8. 9. 2. 0. 2. 5.

281 2. 3. 7. 1. 5. 3. 3. 5. 3. 5.

291 3. 1. 5. 2. 4. 4. 3. 6. 2. 5.

301 5. 2. 7. 2. 1. 3. 3. 0. 0. 2.

311 1. 1. 0. 0. 1. 1. 0. 2. 0. 0.

321 0. 0. 1. 0. 0. 0. 0. 0. 0. 0.

331 0. 0. 0. 1. 1. 1. 1. 0. 0. 0.

341 0. 2. 1. 1. 1. 1. 0. 2. 1. 0.

351 0. 2. 0. 0. 1. 1. 0. 0. 0. 3.

361 0. 1. 1. 0. 0. 0. 1. 0. 0. 2.

371 1. 0. 2. 2. 0. 0. 0. 0. 0. 0.

381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

421 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

431 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

471 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

481 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

511 0. 0.

WHC-SD-WNi-%3F'- 149, REV. 0
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Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S95T2309-SAM

File ID: 21a2149.CNF

Counted on: 10/10/95 @17:58
Detector: AEA21
Geometry number: 1
Count time: 28802. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1? 15.1 15.1 368.584 368.584 8.000 2.636 4.000 0.719
2 3403.6 3403.6 300.161 300.161 12.000 5.460 6.000 2.056
3 2212.0 2212.0 254.579 254.552 10.000 4.609 5.000 1.688

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m
1 ???? 5.788 0.55 12.0
2 Pu238 0.568 5.487 5.473 0.0140.03 114.90 0.8 1631.8

Am241 5.479 5.473 0.006 1249.9
3 Am243 0.361 5.270 5.264 0.0060.02 73.03

---------
1.1 754.2

Totals:
-----
0.928 <--valid peaks only--> 187.93

DETECTOR CALIBRATION
Energy(MEV) = 4.093 + (0.0046)*Channel

Energy range (MeV): 4.093 TO 6.448
Efficiency = 0.0978 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 97167.0 100.000
Smoothed 97168.7 100.002
Composite fit 90476.5 93.114
Residuals 6690.5 6.886

Analyzed by:

WHC-SD-WN?- ?P-149, REV. 0

Activity
uCi/ea

0.735E-03
0.563E-03
0.340E-03

ALJ
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Spectrum 21a2149.CNF

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 23291.5
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1

WHC-SD-WM-i'iP-149, REV, t,
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Raw Data Dump for
1 0. 0.

11 2. 4.
21 3. 1.
31 1. 2.
41 2. 1.
51 1. 5.
61 1. 3.
71 4. 1.
81 3. 3.
91 5. 2.

101 5. 2.
111 4. 9.
121 4. 8.
131 14. 9.
141 7. 12.
151 11. 10.
161 21. 22.
171 24. 24.
181 34. 26.
191 47. 54.
201 69. 70.
211 83. 113.
221 169. 176.
231 299. 353.
241 655. 746.
251 1768. 2022.
261 351. 358.
271 339. 326.
281 608. 625.
291 1551. 1784.
301 3800. 3459.
311 248. 189.
321 0. 0.
331 0. 1.
341 0. 0.
351 1. 6.
361 13. 9.
371 16. 1.
381 0. 0.
391 0. 0.
401 0. 0.
411 0. 0.
421 1. 2.
431 2. 5.
441 1. 0.
451 0. 0.
461 0. 0.
471 0. 0.
481 0. 0.
491 0. 0.
511 0. 0.

AEA Spectrum:
3. 3.
2. 2.
1. 2.
1. 0.
4. 2.
1. 3.
6. 0.
3. 1.
2. 1.
4. 7.
8. 8.
3. 6.
8. 11.
7. 9.
9. 13.

21. 15.
16. 20.
30. 20.
34. 34.
42. 53.
75. 68.

109. 98.
189. 172.
356. 358.
798. 920.

2143. 2497.
315. 343.
326. 343.
698. 723.

1878. 2080.
2528. 1624.
150. 92.

0. 1.
0. 2.
1. 0.
6. 4.

14. 8.
2. 0.
0. 0.
0. 0.
0. 0.
1. 0.
1. 3.
0. 2.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

21a2149.CNF
0. 0. 1. 1. 2. 1.
2. 3. 3. 1. 4. 0.
1. 1. 0. 2. 1. 0.
3. 2. 5. 2. 1. 4.
1. 4. 4. 0. 1. 2.
4. 3. 3. 0. 7. 1.
1. 5. 3. 3. 4. 2.
4. 3. 3. 2. 7. 4.
6. 3. 3. 4. 2. 3.
5. 2. 3. 4. 3. 6.
4. 4. B. 7. 6. 5.
3. 1. 4. 8. 6. 3.

10. 6. 9. 5. 9. 6.
10. 12. 8. 9. 11. 12.
19. 16. 15. 10. 15. 23.
12. 15. 15. 21. 16. 16.
19. 25. 26. 20. 17. 27.
23. 42. 18. 26. 31. 28.
35. 39. 32. 55. 49. 47.
57. 60. 55. 55. 56. 68.
75. 72. 72. 85. 82. 82.

118. 112. 131. 142. 159. 154.
220. 182. 230. 239. 270. 264.
389. 428. 438. 493. 526. 613.

1061. 1078. 1204. 1330. 1373. 1525.
2656. 2443. 1893. 1238. 676. 406.
315. 352. 312. 290. 302. 301.
357. 360. 416. 484. 501. 478.
785. 940. 1016. 1105. 1311. 1409.

2291. 2458. 2811. 3189. 3600. 3965.
1009. 719. 651. 530. 443. 369.

52. 16. 1. 2. 1. 2.
0. 1. 1. 1. 1. 1.
1. 0. 2. 2. 0. 1.
2. 0. 2. 3. 3. 5.
1. 5. 7. 9. 13. 10.

12. 10. 12. 17. 20. 14.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
1. 0. 0. 0. 0. 1.
0. 0. 1. 1. 2. 0.
1. 0. 0. 0. 2. 0.
0. 1. 1. 2. 3. 2.
5. 2. 4. 1. 1. 1.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.

'NHC-SD-IA«J1-')P-149, REV. C;
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Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

/^G'i 2S

A N A L Y S I S

SAMPLE
S95T2309-DUP

File ID: 22a2297.CNF

Counted on: 10/10/95 @17:59
Detector: AEA22
Geometry number: 1
Count time: 28801. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM

ID Initial Final Initial Final Initial Final

1 1544.8 1544.8 302.460 302.460 14.000 7.622

2 932.6 932.6 256.808 256.372 12.000 5.942
3? 8.8 8.8 69.192 69.011 170.000 394.699

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err

ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95

1 Pu238 0.625 5.487 5.479 0.0080.04 120.85 0.8
Am241 5.479 5.479 0.000

2 Am243 0.352 5.270 5.267 0.0030.03 68.07 1.3
3 ???? 4.405

-
1.67

--------
15.5

Tota ls:

-----
0.976 <--valid peaks only--> 188.92

Tau
Initial Final
7.000 0.905
6.000 0.746

85.000 147.332

Activity
d/m uCi/ea
1531.5 0.690E-03
1173.0 0.528E-03
627.3 0.283E-03

DETECTOR CALIBRATION
Energy(MEV) = 4.088 + (0.0046)*Channel

Energy range (MeV): 4.088 TO 6.443
Efficiency = 0.1096 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 92889.0 100.000
Smoothed 92889.4 100.000
Composite fit 91486.3 98.490
Residuals 1402.7 1.510

Analyzed by:

WHC-SD-WVI-Dp-149, REV. C?
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Spectrum 22a2297.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 11633.6
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VVHG-SD-M-ti;=-^i49, REV. i1
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Raw Data Dump for AEA Spectrum: 22a2297.CNF

1 0. 0. 4. 6. 1. 7. 3. 7. 4. 2.
11 1. 4. 2. 5. 2. 3. 4. 1. 2. 8.
21 5. 7. 6. 5. 1. 7. 5. 4. 8. 7.

31 6. 7. 4. 6. 7. 3. 4. 6. 3. 6.
41 10. 5. 9. 8. 3. 7. 7. 11. 5. 5.
51 7. 5. 7. 3. 6. 14. 9. 9. 5. 7.

61 8. 9. 7. 6. 7. 10. 8. 11. 17. 6.
71 11. 11. 6. 6. 9. 10. 5. 8. 7. 10.
81 11. 6. 15. 8. 12. 14. 11. 10. 16. 7.
91 10. 10. 8. 11. 8. 15. 16. 21. 16. 16.

101 20. 13. 14. 10. 26. 14. 21. 18. 10. 13.

111 13. 16. 16. 20. 23. 22. 20. 27. 20. 30.
121 23. 20. 17. 30. 39. 26. 25. 21. 32. 23.

131 27. 24. 28. 30. 24. 35. 41. 29. 32. 29.
141 36. 32. 41. 35. 34. 46. 52. 41. 47. 46.
151 49. 55. 33. 38. 49. 57. 39. 62. 45. 55.
161 62. 54. 67. 62. 62. 74. 62. 91. 59. 75.
171 85. 76. 83. 84. 90. 93. 82. 100. 107. 112.
181 100. 101. 96. 140. 115. 126. 113. 115. 136. 133.
191 129. 143. 148. 154. 209. 179. 189. 216. 191. 209.
201 197. 195. 204. 215. 237. 240. 229. 247. 293. 257.
211 302. 292. 315. 301. 311. 340. 368. 330. 396. 390.
221 383. 432. 424. 450. 430. 478. 513. 489. 505. 528.
231 576. 556. 593. 604. 625. 669. 643. 746. 769. 768.
241 781. 820. 758. 878. 923. 957. 979. 1068. 1034. 1075.
251 1122. 1191. 1162. 1187. 1299. 1270. 1382. 1336. 1249. 1143.
261 882. 630. 615. 496. 526. 560. 545. 537. 560. 542.
271 621. 580. 614. 636. 644. 675. 715. 707. 687. 812.
281 791. 835. 894. 831. 896. 896. 906. 997. 1108. 996.
291 1132. 1146. 1221. 1298. 1277. 1418. 1431. 1353. 1376. 1572.
301 1498. 1559. 1638. 1599. 1540. 1173. 856. 578. 414. 294.
311 243. 181. 175. 127. 86. 76. 61. 33. 10. 14.
321 3. 4. 3. 2. 3. 1. 2. 0. 1. 5.
331 0. 4. 1. 1. 2. 3. 1. 2. 5. 1.
341 2. 3. 3. 4. 4. 3. 4. 1. 5. 2.
351 5. 3. 2. 0. 2. 4. 9. 3. 6. 3.
361 6. 4. 7. 5. 7. 8. 11. 2. 9. 10.
371 8. 10. 4. 5. 2. 4. 2. 0. 0. 1.
381 0. 0. 0. 0. 0. 1. 0. 1. 0. 0.
391 0. 0. 0. 0. 0. 1. 2. 0. 0. 2.
401 1. 1. 0. 0. 0. 1. 1. 1. 0. 1.
411 0. 1. 0. 0. 2. 1. 1. 0. 0. 0.
421 0. 1. 0. 0. 3. 0. 0. 1. 2. 1.
431 1. 1. 1. 2. 2. 2. 0. 2. 1. 0.
441 2. 1. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
471 0. 1. 0. 0. 0. 0. 0. 0. 0. 0.
481 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

WHG-S®-WM-,)C^-149, REV t'
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Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S95T2158-SAM

File ID: 23a2399.CNF

Counted on: 10/10/95 @18: 1
Detector: AEA23
Geometry number: 1
Count time: 28803. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau

ID Initial Final Initial Final Initial Final Initial Final

1 57.8 57.8 300.144 300.144 12.000 5.402 6.000 1.410
2 1540.7 1540.7 254.347 254.345 10.000 4.973 5.000 1.345
3 20.6 20.6 163.783 163.566 104.000 1.000 52.000 0.100
4? 1.0 1.0 138.181 137.845 4.000 0.000 2.000 1.843

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity

ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea

1 Pu238 0.034 5.487 5.477 0.0100.02 2.42 5.7 195.7 0.881E-04

Am241 5.479 5.477 0.002 149.9 0.675E-04
2 Am243 0.885 5.270 5.266 0.0040.02 62.21 1.1 3653.3 0.165E-02
3 0.023 4.849 0.00 1.64 7.2 95.3 0.429E-04
4 ???? 4.731 0.00

-----
1000.

Totals:
-----
0.942 <--valid peaks only--> 66.27

DETECTOR CALIBRATION
Energy(MEV) = 4.096 + (0.0046)*Channel

Energy range (MeV): 4.096 TO 6.452
Efficiency = 0.0172 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 33759.0 100.000
Smoothed 33761.4 100.007
Composite fit 31813.0 94.236
Residuals 1946.0 5.764

Analyzed by:

HG-8Q "PI v';V'^ -pP-i49, REV Cl
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Spectrum 23a2399.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 10988.1
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VVHC-SD-'N,,'-!-),j-i49, REV C^
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Raw Data Dump for
1 0. 0.

11 2. 1.
21 1. 2.
31 3. 4.
41 6. 2.
51 4. 2.
61 2. 4.
71 0. 4.
81 4. 3.
91 3. 5.

101 4. 3.
111 2. 5.
121 6. 7.
131 8. 12.
141 9. 7.
151 14. 14.
161 18. 16.
171 30. 22.
181 24. 28.
191 41. 32.
201 55. 54.
211 83. 100.
221 156. 166.
231 270. 296.
241 598. 691.
251 1319. 1447.
261 163. 129.
271 37. 26.
281 15. 21.
291 36. 35.
301 54. 65.
311 7. 1.
321 0. 0.
331 0. 0.
341 0. 0.
351 0. 0.
361 1. 3.
371 0. 1.
381 0. 0.
391 0. 0.
401 0. 0.
411 0. 0.
421 0. 0.
431 0. 0.
441 0. 0.
451 0. 0.
461 0. 0.
471 0. 0.
481 0. 0.
491 0. 0.
511 0. 0.

AEA Spectrum:
2. 5.
2. 2.
5. 1.
1. 1.
3. 2.
4. 2.
2. 6.
4. 4.
4. 5.
6. 6.
1. 7.
6. 4.
8. 11.
9. 7.
6. 4.

15. 16.
26. 26.
23. 26.
32. 27.
27. 37.
64. 53.
72. 115.

163. 162.
333. 360.
707. 842.

1580. 1660.
111. 90.
25. 14.
16. 12.
48. 45.
45. 33.
3. 1.
0. 0.
0. 0.
1. 0.
2. 1.
0. 1.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

23a2399.CNF
2. 4. 2. 2. 3. 2.
6. 2. 4. 1. 0. 0.
2. 4. 5. 2. 5. 3.
2. 1. 3. 3. 1. 3.
0. 4. 1. 5. 2. 2.
3. 3. 3. 3. 6. 2.
4. 5. 4. 5. 6. 2.
6. 6. 2. 7. 5. 4.
6. 4. 5. 6. 7. 4.
2. 6. 3. 5. 7. 7.
3. 6. 5. 8. 9. 7.

14. 4. 6. 8. 8. 9.
4. 9. 3. 7. 10. 11.
5. 10. 10. 15. 13. 9.

13. 10. 14. 11. 13. 17.
17. 8. 15. 17. 18. 16.
17. 18. 18. 21. 20. 21.
25. 21. 27. 20. 29. 27.
24. 30. 34. 33. 41. 40.
39. 37. 45. 50. 54. 62.
63. 68. 74. 68. 84. 90.

102. 105. 109. 131. 138. 139.
179. 191. 224. 239. 252. 294.
392. 435. 470. 493. 512. 552.
864. 953. 1028. 1134. 1186. 1307.

1720. 1620. 1388. 909. 487. 232.
102. 105. 90. 77. 58. 43.

9. 9. 6. 13. 17. 13.
12. 21. 25. 27. 29. 30.
43. 41. 46. 59. 57. 70.
14. 9. 10. 7. 6. 6.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 1. 0. 0.
0. 0. 1. 0. 0. 0.
0. 0. 1. 1. 1. 1.
0. 1. 2. 4. 1. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 1. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 1. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.

OIHC-SD-Of;11±-C)P-149, REV. ('

392



Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S95T2158-DUP

File ID: 24a2488.CNF

Counted on: 10/10/95 @18: 1
Detector: AEA24
Geometry number: 1
Count time: 28802. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau

ID Initial Final Initial Final Initia l Final Initial Final

1 17.5 17.5 300.228 300.228 12.000 6.022 6.000 3.003

2 465.7 465.7 256.039 256.039 10.000 3.758 5.000 1.569

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity

ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea

1 Am241 0.034 5.479 5.457 0.0220.03 0.53 12.3 27.3 0.123E-04

2 Am243 0.885 5.270 5.253 0.0170.02 13.66
---------

2.4 666.4 0.300E-03

Totals:
-----
0.920 <--valid peaks only--> 14.19

DETECTOR CALIBRATION
Energy(MEV) = 4.076 + (0.0046)*Channel

Energy range (MeV): 4.076 TO 6.431
Efficiency = 0.0207 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recove ry

Raw spectrum 7403.0 100.000
Smoothed 7403.2 100.002
Composite fit 6810.5 91.997
Residuals 592.5 8.003

Analyzed by:

WHC-SD-Wp'w-?)F-i 49, REV. C

ALJ
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1 Legend:

2.

Spectrum 24a2488.CNF

Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 2650.6

2..
2..

2.
........................ .................... 2

..............................................2
2 ......

1
1
..1
1

UVHC-SD-Mt-t)P-149, REV. r
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Raw Data Dump for AEA Spectrum: 24a2488.CNF

1 0. 0. 1. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.

21 0. 0. 0. 1. 0. 0. 0. 0. 0. 0.
31 0. 0. 0. 0. 0. 0. 1. 0. 0. 0.
41 0. 0. 0. 0. 0. 0. 2. 0. 0. 0.
51 0. 0. 0. 0. 0. 1. 0. 0. 0. 0.

61 0. 0. 1. 0. 0. 0. 0. 0. 0. 1.

71 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.

81 0. 0. 0. 0. 0. 0. 1. 0. 1. 0.
91 0. 0. 0. 0. 0. 0. 0. 1. 0. 0.

101 0. 0. 0. 0. 0. 1. 1. 1. 0. 0.
111 0. 0. 1. 0. 0. 0. 0. 1. 1. 2.

121 2. 0. 0. 1. 0. 0. 0. 0. 0. 1.
131 2. 1. 0. 2. 1. 1. 1. 2. 2. 1.
141 0. 0. 2. 1. 1. 1. 1. 2. 0. 0.
151 0. 0. 1. 3. 2. 3. 1. 1. 0. 0.
161 1. 4. 0. 2. 0. 1. 0. 1. 0. 1.

171 2. 2. 2. 1. 2. 1. 0. 1. 1. 3.

181 0. 2. 1. 2. 2. 4. 3. 1. 2. 4.
191 6. 3. 4. 2. 3. 4. 1. 9. 2. 2.
201 3. 4. 7. 7. 14. 4. 8. 3. 7. 5.

211 9. 9. 10. 11. 12. 11. 13. 11. 9. 11.
221 17. 15. 20. 25. 18. 27. 20. 30. 34. 30.

231 42. 56. 47. 53. 75. 69. 83. 57. 90. 85.

241 92. 115. 130. 134. 137. 184. 207. 219. 267. 252.
251 269. 290. 354. 441. 463. 588. 514. 444. 293. 147.
261 64. 48. 37. 37. 30. 33. 26. 31. 23. 19.
271 18. 11. 11. 10. 1. 2. 3. 4. 1. 4.
281 2. 2. 1. 3. 1. 4. 3. 7. 4. 5.

291 6. 7. 2. 9. 10. 12. 15. 16. 22. 16.

301 21. 21. 9. 7. 9. 7. 1. 5. 4. 2.

311 4. 1. 0. 0. 1. 0. 0. 0. 0. 0.

321 0. 0. 0. 0. 1. 0. 0. 0. 0. 0.
331 1. 0. 0. 0. 0. 0. 0. 0. 0. 0.
341 0. 0. 0. 0. 0. 0. 0. 1. 0. 0.
351 1. 0. 0. 0. 0. 0. 0. 1. 0. 0.
361 0. 0. 0. 0. 0. 0. 3. 1. 0. 0.

371 1. 1. 0. 0. 0. 0. 0. 0. 0. 0.

381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

421 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
431 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
471 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
481 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

511 0. 0.

WHC-5(^-WNl-0i^-i49, REV. C
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worklistdata Version 0.005/16/95 W! I`_J^p_WiVI C1Y i4g, REv. (' 11-^^
Page:

10/18/95 15.•39

LABCORE Completed Worklist Report for Worklist# 2912

Analyst: akl Instrument: AMO1 Book# 1 D'{843

Method: ^A-9f3-1o3 Rev/Mod A-4

Worklist Comment: Determine sample size using Ludlum. --LLF

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

1 STD 0 aAM24101AM24101 SOLID 3.07E-02. 2.65E-2 86.320 % Recovery

I STD 0 iA1124101 AM24101E SOLID 1.00 1.67E+00 1.670 % Ct. Error

1 ST0 0 aAM24101 .AM24101T SOLID 100 4.56E+01 . 45.600 X Recovery .. ...

2 BLNK-PREP 0 51AM24101 AM24101 SOLID 1 4.93E-2 uCi/g

2 BLNK-PREP 0 aAN24101AM24101E SOLID 1.00 1.00E+02 100.000 X Ct.Error . ..

2 BLNK-PREP 0 61AM24101 AM24101T SOLID 100 6.49E+01 64.900 % Recovery

3 SAMPLE S951'002304 0 F 0AM24101AM24101 SOLID e/A :.: 7.43E; 01 8.250e-002 uti/g:...

3 SAMPLE S95T002304 0 F 2AM24101 AM24101E SOLID N/A 1.03E+00 0.000 X Ct. Error

3 SAMPLE S95T002304 0 F aRM24101 AM24101T SOLID N/A 8.68E+01 1.000e-007 X Recovery

4 DUP 595T002304 0 F 61AM24101 AM24101 SOLID 7.43E-1 7.48E-1 0.670 RPD

4 DUP S95T002304 0 F 2AM24101AM24101E SOLID .` 1.00 2.15E+00 2.150%Ct.Error

4 DUP 5951002304 0 F aA1124101 AM24101T SOLID 100 1.99E+01 19.900 X Recovery

5 SAMPLE S95T002305 0 F BAM24101AM24101 SOLID N/A 2.65E+00 0.345 uCi/g

5 SAMPLE S95T002305 0 F aAM24101 AM24101E SOLID N/A 1.12E+00 0.000 X Ct. Error

5 SAMPLE S95T002305 0 F 2AM24101AR24101T SOLID N/A 6.96E+01 1.000e-007 X Recovery . ...

6 DUP S951002305 0 F filAM24101 AM24101 SOLID 2.65E+0 2.68E+0 1.130 RPD

6 DUP . S95T002305 0 F 8AM24101 AM24101E SOLID 1:00 1.37E+00 1..370 X Ct. Error

6 DUP S95T002305 0 F 0AM24101 AM24101T SOLID 100 4.23E+01 42.300 X Recovery

Final page for worklist# 2912

Analyst Signature Dite Analyst Signature Date

99̂ l8 DcE 9,(^
Reviewer Signature Date

G,7 a^IaNy ^^^ .^^ ^,^, ,c^ ^. ^ ^^^,, a^ ^r^•

Units shown for QC (BLK/BKG) may not reflect the actual units.
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10/16/9507:35 WHC-SD-WIv-DF-149, REV. ( '. Page:
A-ooo^ 1

LABCORE Data Entry Template for Worklist# 2912

Analyst: J)^ L Instrument: AM01 Bookk C6LI---^

Method: LA-953-103 Rev/Mod A-A

Worklist Comment: Determine sample size using Ludlum. --LLF

S Type Sample# R A Test Matrix Group# Project

1 STD

2 BLNK-PREP

@AM24101 SOLID

@AM24101 SOLID

3 SAMPLE S95T002304 0 F @AM24101

Analytes Requested: AM24101

4 DUP 595T002304 0 F @AM24101

5 SAMPLE S95T002305 0 F @AM24101

Analytes Requested: AM24101

6 DUP 595T002305 0 F @AM24101

SOLID 95000127 AW-102 GRAB

, AM24101E, AM24101T

SOLID

SOLID 95000127 AW-102 GRAB

, AM24101E, AM24101T

SOLID

Final page for worklist # 2912

na yst Signature ate Analyst Signat e ate'

Data Entry Comments:

S = Worklist Slot Number, R= Replicate Number, A = Aliquot Code.97



wHC-SD-UVi.i-Dw-149, REV C^
Wf)RKRff(1K PAf:F RTf)1

Am 241 and Cm 243/244: LA-953-103 (A-4 ) LIQUID STD
' Date Counted OCT•17-95 m 241 AEA Frac. (C241 ) 0.337

STD Sample Volume in mL SS 1.000 m 243 AEA Frac. (C243 ) 0.533'
'^;>°:„::. .•-s Sam ple D.F. DF 101 m 2431244 AEA Frac. Cm 0

2912 Tracer Volume In mL (SPKVj .0.100 otal AT Counts 11981

?°s^'hh ^^^b^.,• DI est D.F. ( DDF ) 1.000 T Count Time min TC 30

M24101 Tracer Book No. 1148434 Backg round In c m ( Bkg) S
a?c^^^^'' ;n`"^:a ^• Am-243 Tracer Value d mlmL 9214 241 cpm 46.67

LIQUID Detector Number 2 m 243 cpm 73.89

> v..; Detedor Efficiency DetE 0.5000 m 2431244 cpm .0.

95003174 Standard Book No 1048431: EA Count Time min 480
-<„^^ ^:w,^`^< Standard Value in CIImL 0.03067 Am 241 pCIIL = 2.6504E+01

0 1 1 Cm 2431244 pCI1L = < 8-6189E+00

p01/L =(C241' Am-243 Tracer Value- SPKV' DF' DDF' (1000mUL)) I(C243' SS' ( 2220000dpm/pCl))

244 pCi/L =(Cm' Am-243 Tracer Value' SPKV' OF • DDF' (1000mL/L)) /(C243' SS' (2220000dpmIpC1))

Hive Counting Error = Square Root of [(1l(Am-243 cpm' min))+(1 /(Am-241 or Cm-2431244 cpm' min))1' 1.96' 100

243 Tracer Recovery =(Total AT Counts / TC - Bkg)' (1lDetEfr)' C243' 100I Am443 Tracer Value' 9PKV

LLF Am 241 pC11mL = 2.65E-02 DETECTION
Relative Countln Error = 1.7"/. LEVELS

L in pCVmL

A NOTE: Cm-2431244 Result Is a LESS THAN Value. Am 241

10118198 Cm 2431244 pCllmL < 8.62E-03 8.62E.03

Relative Counting Error 100.0%, Cm 2431244
IflMNfrn+ Am ld1 Traeer Renoverv = 4S60/ 8.62E-03

Anal yst: AKL Date: 10/18/95

Signature of Chemist: --;Iyg LLF Date: /8 Ott Ir

STANDARD.WB1 REV 1.2 953103ML
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WHC-SD-Wwi-ui^- 149, REV, u

WORKBOOK PAGE: BLANK2

D.F.

No. In

am z4i cu 4.9J04E-02

Cm 243/244 uCllo = < 4.9304E.02

NIA
pClle a (C241) (Am-243 Tracer Value) (SPKV) (1000mUL) (DFl / [ (C243)1331(D qlL) (2Z20000dpm1pqll

12C4 pCl/p - [Cm) (Am-243 Tracer Value) (SPKV) (1000mL/L) (OF) I [ (C243) (33) (D 91L) (22200OOdpmIpC1) 1

Counting Error = Square Root of [(1/(Am-203 cpm' min)) + (1 /(Am-241 or Cm-2431244 cpm' minlll - 1.%' 100

Tracer Recovery =(Tot.l AT Counts / TC - Bkp[' (1lWtEll[' C243' 100I Am-243 Tracer Value' SPKV

"t NOTE: Am-241 ResuB Is a LESS THAN Value.

^^
241 pCllp < 4.83E.02

Relative Countin Error 100.0N.
DETECTION
LEVELS

^
In pCI1g

NOTE: Cm-2431244 Result Is a LESS THAN Value. Am 241
^= Cm 2431244 pCllq < 4.93E-02 4.93E-02
Relatlve Countln Error 100.0X Cm 2431244

^^ Am 9L1 Tmcer Raenvarv = Rd9^/. d93Fd2

lnal st: AKL Date: 10/18/95

iianature of Chemist: .^'^l LLF Date: It Oct 9T

3LANK.W81 REV 1.2 953103ML
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VVHC.-SD-"0.i:W-i::.
WORKBOOK PAGE: SAM3

Am 241 and Cm 2431244: LA-953-103 (A-4) LIQUID / S0LID SAMPLE

.. . " . . . "."" . Date Counted OCT•17<95 m 241 AEA Frac. (C241 ) ff:^78.
SAMPLE Sam ple Volume in mL

:.
SS ::...._._........_'^:'k^ 243 AEA Frac. (C243) .........

: .... ..
.._.:. @!42^

. ,,...,.<,. . a...<. ., .,. Sample D.F. •DF ^ m 2431244 AEA Frac. Cm_ .. . . . A. .

2812 Tracer Volume in mL (SP KV) Total AT Counts 3I^4
DI estGramsofSolidslL (Dg /L l 0.680 AT Count Timmin TC ::..........:3it

M24101 Tracer Book No. Backg round In cpm Bk S

Am-243 Tracer Value d mlmL 9214 m 241 c pm 167:1'

SOLID Detector Number : : m 243 cpm 137'

;^, Detector Efficiency ( DetEifl 0.5000 m 2431244 cpm ..^ 0

95003174 EA Count Time min 460

1

`y;^^o^,•^^°`•^;:^' Am241 CI/ = 7.4317E-01

0 Cm 2431244 p CI1g = < 8.2505E-02

FUSIONO1
Am-241 pCi/g = (C241) (Am-243 Tracer Value) (SPKV) ( 1000m1JL) (DF) / [ (C243) (5S) (D g/L) (2220000dpm/pCl) ]

S95T002304 Cm-2431244 pCgg = (Cm) (Am-243 Tracer Value) (SPKV) ( 1000mLIL) ( DF) / f (C243) ( SS) (D gIL) (2220000dpm1pCl) ]

QL^QZE$9 :^'. Relative Counting Error = Square Root of [(1/(Am-243 cpm' min)) t ( 7 /(Am-249 or Cm-243/244 cpm - min))]' 1.96 ` 100

m 243 Tracer Recovery = (Total AT Counts / TC - Bkg)' (110etEn)' C243 • 100 / Am-243 Tracer Value ` SPKV

SEH ;

LLF Am241 pCilg = 7.43E-111 DETECTION

IRMIMMUN,
......... :....... ° Relative Counting Error = 1.0"/, LEVELS

AKL In pCUg

NOTE: Cm-2431244 Result Is a LESS THAN Value. Am 241

10118195 _. Cm 2431244 pCilg < 8.25E-02 8.25E-02

Relative Countin g Error = 100.0% Cm 2431244

1W17195 . ^^. Am 243 Tracer Recove rv, = 86.8% 8.25E-02

JAmrLC.vvDI Rcv 1.4 .YJJHIJML
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^1HC SD ?d vi 1 ;49, REV. u
WORKBOOKPAGE: DUP4

Am 241 and Cm 2431244: LA-953-103 (A-4 ) LIQUID / SOLID DUP
Date Counted OCT•17-95 =- : m 241 AEA Frac. C241

DUP Sam le Volume in mL SS : ^: ,'t^lEIO: m 243 AEA Frac. C243 ---------- :`: @439-----
.._ Sam le D.F. (DF )

..................................
:. Cm 2431244 AEA Frac. Cm 0

2912 Tracer Volume in mL SP :.630Total AT Counts f: 8^7
^:=r?`.a=>?: Dig est Grams of SolldslL D /L 0.668 T Count Time min (TC)

M24101 Tracer Book No. 4i'M< Backg round in cpm Bk

<.' Am-243 Tracer Value d mlmL 9214 m 241 cpm 38:24

SOLID Detector Number m 243 cpm 31.73

c?}yg: v^:^ Detector Efficiency DetE 0.5000 m 2431244 cpm 0

95003174 EA Count Time min 480 '
,<:` Am 241 C[I = 7.4826E-01

0 Cm 2431244 pCI1g = < 3.5472E-01

FUSIONO1

Am-241 pCl/g = (C241) (Am-243 Tracer Value) (SPKV) ( 1000mL/L) ( DF) / [ (C243) (53) (D gIL) (2220000dpm/pCq ]

S95T002304 Cm-243/244 pCUg = (Cm) (Am-243 Tracer Value) (SPKV) ( 1000m1JL) (DF) / [ (C243) (SS) (D g/L) (2220000dpmlpCi) ]

^G

AL10546'. Relative Counting Error = Square Root of [(1/(Am-243 cpm' min)) + (1 /(Am441 or Cm-243/244 cpm' min))] • 1.96 100

m 243 Tracer Recovery = (Total AT Counts I TC - Bkg) •(1/DetER) • C243 * 1001 Am-243 Tracer Valua • SPKV

Sf;H

LLF Am241 pCllg = 7.48E-01 DETECTION

Relat[veCountln Error = 2.1% LEVELS

AKL !'. in pCUg

ffi ?<. NOTE: Cm-2431244 Result is a LESS THAN Va[ue. Am 241

i0M6!@5-: Cm 2431244 pCl/g < 3.55E-01 3.55E-01

` Re[ative Counting Error - 100.0% Cm 2431244

10/17194i! m 243 Tracer Recove ry = 19.9% 3.55E-01

nal st: AKL Date: 10/18/95

Si nature of Chemist: LLF Date: I g Oct- 9j-

SAMPLE.WB1 REV 1.2 953103ML
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WORKBOOK PAGE: SAMS

Am 241 and Cm 2431244: LA-953-103 (A-4 ) LIQUID / SOLID SAMPLE
": ^:,?>%<>2•' Date Counted OCT•17-95 m 241 AEA Frac. ( C241 )

SAMPLE Sample Volume in mL SS :;: . #R'E9D m 243 AEA Frac. C243 : ; fk^94
:r:':: " Sam ple D.F. (DF) - :

Cm 2431244 AEA Frao. (Cm ) 0

2912
. . : . .

-^::Tracer Volume In mL SPKV)
. . . :.

otalATCounts xAS71[
,... , Dig est Grams of SoIIdsIL D IL 2.195

_ . _... _ ... _ . _... _:... _ ....
T Count Time min TC .,._....,..,..^ ::.........:::$0.

M24101
.: . .

Tracer Book No.
. >•

Backg round in cpm (Bkg) . ...............^:'...........;:^

;„^ Am-243 Tracer Value d mlmL 9214 m 241 cpm 153.39

SOLID Detector Number m 243 c m 109.14
..........' `s Detector Efficienc y DetE 0.5000 m 2431244 cm 0

95003174 EA Count Time min 480

:,,^::^:..u' Am241 Cil - 2.6542E+00

0 Cm 2431244 pClIj = < 3.4472E-01

FUSIONO1

Am-241 pCl/g = (C241) (Am-243 Tracer Value) (SPKV) ( 1000mUL) (DF) / [ (C243) (SS) (D gIL) ( 222000gOpm/pCi) I

S95T002305 Cm-2431244 pCllg = (Cm) (Am-243 Tracer Value) (SPKV) ( 7000mL/L) ( DF) / [ (C243) (SS) (D g/L) (2220000dpm/pef) ]

at

Relative Counting Error = Square Root of [(7QAm-243 cpm' min))+(7 / (AmQ41 or Cm-2431244 cpm' min))]' 1.96' 100

Am 243 Tracer Recovery= (Total AT Counts / TC - 8kg)' ( 1/DetEff)' C243' 1001 Am-243 Tracer Value' SPKV

$frH
INK

LLF Am241 pCllg = 2.65E+00 DETECTION

:>Z^:^^..^. ?:.•^^ RelativeCountln Error 1.1% LEVELS

AKL in pCilg

20mm

NOTE: Cm-2431244 Result is a LESS THAN Value. Am 241

10M6/9$', . .. ,': Cm 2431244 pCIlg < 3.45E-01 3.45E-01

^ Relative Countln Error - 100.0Y. Cm 2431244

10/17195: Am 243 Tracer Recovery - 69.6% 3.45E-01

al st: AKL Date: 10/18/95

Si nature of Chemist:
dl?A

LLF Date:

SAMPLE WB1 REV 1.2 953103ML
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yUH^'S[7 L^rfW!-' 1 49, R€".1
WORKBOOK PAGE: DUP6

DUP

Grams of

Book No.

L914 111

243 cpm 72:

2431244 c pm
1 Cnun+ Tim. IMi.d zA

Am 241 CII = 2.6774E+00

Cm 2431244 uCila = < 5.6549E-01

pCl/g = (C241) (Am-243 Tracer Value) (SPKV) (1000rnUL) (OF) I [ (C243) (SS) (D g/L) (2220000tlpm/pCp ]

244 pCllg = (Cm) (Am-243 Tracer Value) (SPKV) (7000mL/L) (OF) I ( (C243) (55) (D g/L) (2220000dpmlpCi) ]

ative Counting Error = Square Root of [(11(Am-243 cpm' min))+(1 / (Am-241 or Cm-243/244 cpm' min))]' 1.96' 100

243 Tracer Recovery = (Total AT Counts / TC - Bkg)- (11DetEff)' C243' 100 / Am-243 Tracer Value' SPKV

NCIIg = 2.68E+00 I DETECTION

Counting Error = 1.4a/, LEVELS

2431244 pCllg < 5.65E.01 5.65E-01

itive Counting Error - 100.0°/. Cm 2431244
243 Tracer Recoverv = 423a/ 5.65E-01

SAMPLE.WU1 REV 1.2 9b3103ML
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. ,^

Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

SAMPLE
WORKLIST2912-STD

File ID: 19a1952.CNF

Counted on: 10/17/95 @18: 4
Detector: AEA19
Geometry number: 1
Count time: 28802. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau

ID Initial Final Initial Final Initial Final Initial Final

1 1519.4 1519.4 297.368 297.368 12.000 4.924 6.000 2.121
2 2591.9 2591.9 252.098 252.093 10.000 3.697 5.000 1.613
3 28.3 28.3 151.287 151.281 160.000 1.000 80.000 0.100

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity

ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea

1 Pu238 0.337 5.487 5.493 -.0060.02 46.67 1.3 5787.2 0.261E-02

Am241 5.479 5.493 -.014 4432.7 0.200E-02

2 Am243 0.533 5.270 5.281 -.0110.02 73.89 1.0 6664.3 0.300E-02
3 Np237 0.016 4.769 4.807 -.0380.00 2.25

---------
6.0 230.5 0.104E-03

Totals:

-----
0.887 <--valid peaks only--> 122.81

DETECTOR CALIBRATION
Energy(MEV) = 4.096 + (0.0047)*Channel

Energy range (MeV): 4.096 TO 6.502
Efficiency = 0.0112 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery

Raw spectrum 66491.0 100.000
Smoothed 66489.9 99.998
Composite fit 58951.5 88.661
Residuals 7539.5 11.339

Analyzed by:

WHC-SD-Vv1M-DP-'f49, REV. u
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Spectrum 19a1952.CNF

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 16805.3

3
3
3
3
3
3
3
3
3
3
3

.2.
2....

2.
......................................2

2
..........2......
1. .
..1..

...........1
.................... 1

..................................1
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+IUHC-SD-kP,W-DP-i 49, REV. G
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Raw Data Dump for AEA Spectrum: 19a1952.CNF
1 0. 0. 0. 0. 0. 2. 0. 2. 0. 0.

11 0. 1. 0. 2. 0. 2. 0. 0. 0. 0.
21 1. 2. 1. 0. 0. 0. 0. 1. 0. 0.
31 0. 1. 1. 2. 0. 2. 1. 3. 2. 0.
41 0. 0. 0. 0. 0. 1. 1. 0. 0. 1.
51 1. 2. 0. 1. 1. 1. 1. 1. 2. 1.
61 0. 0. 3. 0. 2. 2. 3. 0. 0. 0.
71 1. 0. 2. 3. 1. 0. 0. 2. 1. 2.
81 2. 5. 1. 1. 5. 2. 1. 2. 3. 5.
91 2. 0. 2. 5. 3. 4. 3. 8. 4. 3.

101 2. 2. 3. 4. 2. 4. 5. 3. 9. 7.
111 8. 7. 9. 5. 4. 5. 7. 8. 8. 7.
121 7. 9. 7. 6. 12. 6. 12. 9. 10. 10.
131 8. 13. 12. 12. 18. 11. 14. 16. 8. 9.
141 21. 16. 9. 9. 16. 15. 18. 19. 21. 20.
151 23. 24. 16. 22. 15. 16. 28. 23. 23. 41.
161 23. 22. 41. 40. 31. 36. 34. 39. 37. 29.
171 39. 30. 37. 45. 31. 50. 44. 40. 65. 54.
181 51. 45. 53. 54. 62. 59. 72. 72. 65. 76.
191 71. 75. 78. 69. 76. 90. 80. 107. 94. 101.
201 92. 114. 110. 98. 107. 106. 91. 119. 106. 135.
211 124. 133. 147. 146. 142. 159. 175. 169. 183. 191.
221 202. 194. 193. 224. 237. 291. 272. 299. 281. 302.
231 362. 334. 397. 434. 434. 496. 541. 569. 613. 726.
241 808. 946. 1051. 1114. 1207. 1347. 1536. 1758. 2072. 2278.
251 2714. 3125. 3097. 2526. 1577. 728. 378. 289. 261. 249.
261 247. 219. 216. 216. 230. 204. 189. 148. 155. 151.
271 177. 155. 148. 141. 162. 210. 211. 213. 223. 227.
281 249. 311. 323. 377. 385. 457. 550. 591. 728. 756.
291 800. 915. 982. 1165. 1354. 1561. 1802. 1785. 1632. 1129.
301 673. 450. 312. 262. 233. 211. 164. 113. 83. 50.
311 37. 17. 7. 5. 0. 0. 0. 0. 0. 0.
321 0. 1. 0. 0. 0. 0. 0. 0. 0. 1.
331 0. 0. 2. 0. 0. 0. 0. 0. 0. 2.
341 0. 0. 0. 0. 0.. 0. 0. 2. 0. 0.
351 0. 0. 2. 0. 1. 0. 0. 0. 2. 0.
361 0. 1. 1. 0. 1. 0. 0. 1. 0. 0.
371 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 1. 0. 0. 0. 0. 0. 0. 0. 0. 0.
431 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
471 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
481 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

WHC-SD-VlI°u;.'^)F. 149, REIi. c,
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Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
WORKLIST2912-BLK

File ID: 20a2056.CNF

Counted on: 10/17/95 @18: 5
Detector: AEA20
Geometry number: 1
Count time: 28801. Sec

PEAK ANALYSIS

/e -/" ->>

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1? 11.2 11.2 298.065 298.065 14.000 5.455 7.000 0.624
2 2330.3 2330.3 251.899 251.897 12.000 5.368 6.000 1.118
3? 13.8 13.8 147.369 146.768 120.000 1.000 60.000 0.100
4? 2.0 2.0 127.455 126.666 6.000 0.395 3.000 0.379

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 ???? 5.473 0.88 9.6
2 Am243 0.953 5.270 5.261 0.0090.02 113.98 0.8 13706.7 0.617E-02
3 ???? 4.777 1.10 9.7
4 ???? 4.685 0.02

-----
342.

Totals: 0.953 <--valid peaks only--> 113.98---------

DETECTOR CALIBRATION
Energy(MEV) = 4.102 + (0.0046)*Channel

Energy range (MeV): 4.102 TO 6.458
Efficiency = 0.0084 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 57421.0 100.000
Smoothed 57422.2 100.002
Composite fit 55672.5 96.955
Residuals 1748.5 3.045

Analyzed by:
EMB

WHC-SD-WhA-DP-149, REV, tf

40'7



Spectrum 20a2056.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc
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+lVHC-SD-WW,-Dr-1 49, REV. C
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Raw Data Dump for AEA Spectrum: 20a2056.CNF
1 0. 0. 3. 2. 1. 2. 2. 0. 1. 1.

11 0. 3. 2. 0. 3. 2. 0. 0. 2. 0.
21 2. 0. 1. 2. 5. 2. 0. 4. 1. 2.
31 0. 0. 1. 0. 1. 0. 2. 0. 2. 4.
41 2. 1. 0. 0. 3. 2. 2. 2. 0. 5.
51 1. 4. 2. 4. 4. 0. 0. 6. 0. 4.
61 1. 3. 4. 1. 1. 0. 2. 1. 3. 1.
71 2. 2. 3. 3. 3. 4. 2. 0. 2. 5.
81 5. 2. 3. 2. 3. 3. 4. 5. 4. 3.
91 5. 2. 2. 3. 3. 7. 3. 4. 5. 3.

101 9. 8. 10. 3. 5. 4. 2. 3. 0. 2.
111 4. 5. 7. 6. 7. 7. 10. 9. 7. 9.
121 5. 9. 17. 7. 10. 10. 14. 15. 9. 9.
131 14. 6. 9. 10. 15. 12. 13. 13. 18. 16.
141 8. 16. 19. 14. 20. 19. 22. 23. 17. 19.
151 14. 17. 16. 21. 25. 24. 21. 30. 18. 45.
161 24. 36. 34. 37. 38. 41. 40. 36. 52. 44.
171 41. 39. 35. 46. 53. 38. 55. 66. 53. 44.
181 60. 65. 65. 70. 64. 72. 92. 71. 96. 88.
191 102. 85. 98. 94. 98. 107. 118. 129. 144. 152.
201 144. 174. 167. 167. 193. 165. 197. 186. 213. 233.
211 238. 253. 241. 277. 283. 303. 328. 316. 350. 371.
221 384. 437. 441. 520. 514. 521. 586. 631. 647. 688.
231 729. 785. 814. 870. 874. 1007. 1069. 1121. 1220. 1290.
241 1403. 1559. 1490. 1725. 1807. 1849. 1871. 2101. 2187. 2240.
251 2381. 2512. 2570. 2268. 1901. 1207. 569. 346. 234. 203.
261 177. 144. 164. 156. 110. 119. 98. 55. 45. 37.
271 18. 5. 4. 2. 5. 0. 4. 1. 6. 1.
281 2. 5. 5. 7. 9. 2. 6. 4. 7. 6.
291 12. 6. 11. 6. 13. 10. 10. 13. 12. 12.
301 6. 6. 7. 2. 0. 2. 1. 0. 1. 0.
311 0. 0. 1. 1. 0. 0. 0. 0. 0. 0.
321 0. 0. 0. 0. 0. 1. 0. 0. 0. 0.
331 1. 0. 0. 0. 0. 0. 0. 0. 0. 0.
341 1. 0. 0. 0. 0. 1. 0. 1. 1. 1.
351 2. 0. 2. 2. 0. 1. 2. 1. 1. 1.
361 0. 1. 1. 1. 0. 0. 1. 0. 1. 0.
371 0. 1. 0. 0. 0. 0. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. • 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 1. 1. 0.
421 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
431 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
471 0. 0. 0. 0. 0. 1. 0. 0. 0. 0.
481 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

UilHC-SD-wi.:'f-DP-149, REV. fi
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Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

SAMPLE
S95T2304-SAM

File ID: 21a2164.CNF

Counted on: 10/17/95 @18: 5
Detector: AEA21
Geometry number: 1
Count time: 28804. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1? 22.4 22.4 369.004 369.004 10.000 3.074 5.000 1.052
2 5397.8 5397.8 300.443 300.443 10.000 5.056 5.000 2.172
3 4638.8 4638.8 254.805 254.793 10.000 4.129 5.000 1.768

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m
1 ???? 5.792 0.71 10.6
2 Pu238 0.519 5.487 5.476 0.0110.02 167.10 0.7 12965.5

Am241 5.479 5.476 0.003 9931.0
3 Am243 0.426 5.270 5.266 0.0040.02 137.00

-----
0.8 7731.1

Totals:
---------

0.945 <--valid peaks only--> 304.10

DETECTOR CALIBRATION
Energy(MEV) = 4.094 + (0.0046)*Channel

Energy range (MeV): 4.094 TO 6.449
Efficiency = 0.0179 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 154550.0 100.000
Smoothed 154550.9 100.001
Composite fit 146330.9 94.682
Residuals 8219.1 5.318

Activity
uCi/ea

0.584E-02
0.447E-02
0.348E-02

Analyzed by:
EMB

*NC-SD-V1i1,'r1-0P-149, REV 0

410



Spectrum 21a2164.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 36739.4
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WHC-SD-VAiI-'?P-'49, REV. r-
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Raw Data Dump for

1 0. 0.
11 J. 0.
21 3. 2.
31 0. 1.
41 0. 0.
51 0. 0.
61 0. 1.
71 1. 4.
81 1. 2.
91 0. 0.

101 0. 1.
111 2. 3.
121 2. 0.
131 4. 1.
141 7. 4.
151 10. 5.
161 13. 10.
171 19. 16.
181 19. 25.
191 44. 55.
201 67. 67.
211 93. 111.
221 173. 198.
231 424. 428.
241 1100. 1224.
251 3373. 3888.
261 563. 495.
271 338. 341.
281 689. 762.
291 2262. 2633.
301 6388. 5810.
311 439. 328.
321 0. 0.
331 2. 0.
341 0. 1.
351 3. 6.
361 13. 16.
371 21. 17.
381 0. 0.
391 0. 1.
401 1. 0.
411 0. 0.
421 2. 0.
431 3. 3.
441 0. 0.
451 0. 0.
461 0. 0.
471 0. 0.
481 0. 0.
491 0. 0.
511 0. 0.

AEA Spectrum:
2. 2.
1. 0.
1. 0.
1. 1.
0. 0.
0. 0.
0. 0.
0. 2.
2. 2.
1. 0.
4. 1.
1. 2.
2. 1.
1. 1.
3. 9.

10. 8.
12. 9.
20. 13.
33. 30.
54. 45.
64. 67.

129. 144.
209. 222.
455. 489.
1372. 1558.
4526. 5063.
449. 492.
335. 362.
825. 815.

2752. 3021.
4354. 2591.
215. 157.

0. 0.
0. 1.
1. 5.
8. 11.

15. 13.
4. 1.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
5. 2.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.

21a2164.CNF
0. 0. 3. 1. 0. 0.
1. 1. 1. 0. 1. 0.
2. 1. 0. 2. 0. 2.
1. 0. 2. 2. 1. 1.
1. 3. 1. 0. 0. 0.
0. 2. 1. 0. 0. 0.
0. 1. 0. 1. 0. 1.
0. 1. 1. 1. 0. 0.
1. 1. 0. 2. 1. 4.
2. 1. 2. 1. 0. 0.
3. 3. 1. 2. 1. 1.
2. 1. 3. 2. 2. 3.
6. 1. 4. 1. 2. 2.
1. 3. 4. 2. 6. 2.
5. 0. 5. 7. 10. 5.
8. 8. 8. 2. 11. 7.

13. 11. 15. 17. 8. 12.
19. 21. 18. 25. 19. 33.
38. 40. 44. 32. 40. 37.
51. 45. 54. 62. 61. 70.
67. 79. 80. 86. 85. 100.

138. 150. 127. 154. 156. 185.
221. 274. 306. 318. 341. 332.
552. 646. 699. 717. 860. 886.

1888. 2112. 2268. 2438. 2742. 3031.
5507. 5274. 4253. 2724. 1342. 729.
490. 424. 455. 442. 401. 387.
370. 425. 448. 501. 571. 600.

1010. 1135. 1268. 1615. 1779. 1909.
3362. 3685. 4304. 4836. 5534. 5999.
1663. 1224. 892. 820. 696. 583.

72. 19. 13. 3. 1. 1.
0. 0. 1. 0. 2. 0.
0. 1. 0. 0. 2. 0.
1. 1. 2. 6. 6. 4.
6. 8. 4. 8. 9. 8.
9. 22. 23. 20. 28. 24.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 1. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
1. 0. 0. 0. 0. 0.
3. 3. 1. 2. 2. 7.
4. 4. 3. 3. 1. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0.

OIHC-SD-WM-Op-,i 49, REV. C
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Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S95T2304-DUP

File ID: 22a2210.CNF

Counted on: 10/17/95 @18: 6
Detector: AEA22
Geometry number: 1
Count time: 28801. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 806.6 806.6 300.809 300.809 12.000 5.865 6.000 1.301
2 703.9 703.9 255.093 255.015 12.000 4.422 6.000 0.994

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Pu238 0.529 5.487 5.483 0.0040.03 38.24 1.4 546.9 0.246E-03

Am241 5.479 5.483 -.004 418.9 0.189E-03
2 Am243 0.439 5.270 5.273 -.0030.02 31.73 1.7 330.1 0.149E-03

Tota ls:
-----
0.967 <--valid peaks only-->

---------
69.97

DETECTOR CALIBRATION
Energy(MEV) = 4.100 + (0.0046)*Channel

Energy range (MeV): 4.100 TO 6.455
Efficiency = 0.0971 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 34723.0 100.000
Smoothed 34724.8 100.005
Composite fit 33584.9 96.722
Residuals 1138.1 3.278

Analyzed by:
EMB

WHC-S0-U!N1-0P-149, REV. (
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Spectrum 22a2210.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 5784.9
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',,A1HC-SD`JVfvi-OF-'i49, REV. C
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Raw Data Dump for AEA Spectrum: 22a2210.CNF
1 0. 0. 0. 0. 2. 0. 1. 0. 1. 0.

11 2. 0. 1. 1. 1. 1. 0. 0. 2. 1.
21 1. 0. 0. 1. 2. 1. 1. 2. 1. 0.
31 0. 0. 0. 0. 0. 2. 1. 1. 0. 1.
41 1. 0. 0. 0. 2. 0. 0. 0. 3. 1.
51 0. 4. 1. 0. 1. 1. 0. 1. 0. 0.
61 2. 2. 0. 1. 3. 0. 0. 1. 1. 1.
71 1. 2. 1. 1. 0. 1. 0. 0. 2. 2.
81 0. 1. 2. 1. 2. 2. 0. 1. 1. 1.
91 1. 0. 3. 0. 1. 0. 2. 1. 2. 1.

101 2. 0. 0. 2. 2. 2. 1. 1. 2. 1.
111 2. 2. 1. 4. 3. 1. 1. 2. 3. 4.
121 5. 2. 2. 3. 1. 4. 5. 2. 3. 4.
131 3. 2. 4. 4. 0. 1. 6. 1. 7. 2.
141 1. 2. 2. 8. 5. 2. 4. 6. 6. 3.
151 5. 3. 2. 3. 9. 7. 6. 7. 3. 8.
161 4. 9. 3. 5. 7. 8. 2. 3. 7. 9.
171 10. 8. 9. 5. 9. 7. 10. 15. 10. 13.
181 9. 22. 11. 16. 12. 16. 9. 20. 13. 20.
191 22. 17. 28. 23. 23. 18. 41. 34. 27. 25.
201 34. 32. 38. 36. 41. 39. 40. 45. 63. 51.
211 55. 65. 68. 61. 73. 69. 84. 95. 103. 90.
221 92. 105. 104. 133. 122. 138. 139. 168. 180. 186.
231 178. 208. 195. 202. 236. 219. 284. 274. 301. 327.
241 339. 386. 399. 416. 426. 437. 508. 545. 571. 598.
251 661. 722. 695. 737. 846. 801. 808. 568. 348. 208.
261 142. 126. 145. 146. 147. 137. 132. 140. 155. 155.
271 165. 154. 167. 170. 185. 167. 227. 226. 243. 254.
281 269. 283. 266. 306. 302. 317. 376. 423. 430. 476.
291 471. 513. 596. 619. 616. 627. 676. 733. 724. 898.
301 897. 853. 802. 574. 350. 239. 177. 132. 114. 84.
311 76. 53. 41. 40. 26. 17. 6. 1. 3. 0.
321 1. 1. 0. 1. 0. 0. 1. 0. 0. 0.
331 0. 2. 1. 0. 2. 1. 0. 3. 0. 0.
341 1. 0. 0. 1. 0. 0. 4. 1. 3. 2.
351 1. 4. 0. 1. 2. 4. 1. 0. 2. 5.
361 2. 0. 2. 7. 3. 0. 6. 7. 4. 5.
371 5. 4. 3. 4. 1. 0. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 1. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 1. 0. 0. 0.
411 0. 0. 0. 1. 0. 0. 0. 0. 0. 0.
421 0. 1. 0. 0. 0. 0. 0. 0. 0. 0.
431 1. 0. 0. 2. 0. 1. 0. 1. 0. 2.
441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
471 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
481 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

UVHC-SD-W^1-•OP-,i49, REV. C
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Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S95T2305-SAM

File ID: 23a2312.CNF

Counted on: 10/17/95 @18: 7
Detector: AEA23
Geometry number: 1
Count time: 28801. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1? 22.4 22.4 370.271 370.271 8.000 2.650 4.000 0.692
2 4673.7 4673.7 301.003 301.003 12.000 5.131 6.000 1.983
3 3390.4 3390.4 255.215 255.196 12.000 4.319 6.000 1.614

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m
1 ???? 5.799 0.84 9.7
2 Pu238 0.553 5.487 5.481 0.0060.02 153.39 0.7 1931.5

Am241 5.479 5.481 -.002 1479.5
3 Am243 0.394 5.270 5.270 0.0000.02 109.14

-----
0.9 999.5

Totals:
---------

0.947 <--valid peaks only--> 262.54

DETECTOR CALIBRATION
Energy(MEV) = 4.096 + (0.0046)*Channel

Energy range (MeV): 4.096 TO 6.451
Efficiency = 0.1103 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 133050.0 100.000
Smoothed 133049.7 100.000
Composite fit 126427.1 95.022
Residuals 6622.9 4.978

Activity
uCi/ea

0.870E-03
0.666E-03
0.450E-03

Analyzed by:
EMB

WHC-S)-11VN1-DP-149. REV. ;
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Spectrum 23a2312.CNF
1 Legend! Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 32020.3
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WHC-SD-iN"4-DF-149, REV. 0

417



Raw Data Dump for AEA Spectrum: 23a2312.CNF
1 0. 0. 1. 0. 0. 1. 0. 0. 0. 0.

11 0. 0. 0. 1. 0. 0. 0. 0. 1. 0.
21 1. 0. 2. 0. 0. 0. 0. 1. 0. 0.
31 2. 1. 0. 0. 1. 0. 0. 0. 0. 0.
41 1. 1. 2. 1. 1. 0. 1. 0. 0. 0.
51 0. 0. 0. 1. 1. 0. 0. 0. 0. 0.
61 2. 0. 0. 0. 1. 1. 0. 0. 0. 0.
71 1. 0. 1. 1. 1. 0. 1. 1. 1. 0.
81 1. 1. 1. 1. 0. 0. 0. 0. 0. 0.
91 3. 0. 1. 0. 0. 2. 1. 0. 3. 1.

101 1. 1. 0. 3. 2. 2. 1. 2. 1. 1.
111 1. 2. 6. 0. 2. 3. 1. 1. 3. 2.
121 4. 3. 2. 2. 1. 3. 3. 3. 7. 2.
131 4. 6. 2. 1. 2. 4. 5. 3. 5. 9.
141 5. 1. 8. 8. 4. 6. 8. 6. 8. 8.
151 9. 11. 10. 18. 9. 12. 15. 12. 7. 9.
161 11. 5. 15. 15. 16. 11. 16. 14. 16. 23.
171 21. 27. 24. 21. 26. 18. 34. 25. 44. 31.
181 32. 35. 30. 38. 34. 43. 34. 43. 46. 45.
191 60. 51. 53. 60. 63. 55. 58. 59. 58. 60.
201 80. 77. 77. 85. 92. 91. 92. 118. 112. 99.
211 110. 117. 133. 115. 134. 137. 143. 160. 169. 169.
221 201. 188. 204. 194. 229. 225. 282. 272. 343. 341.
231 357. 381. 422. 470. 519. 522. 595. 668. 736. 797.
241 887. 1022. 1183. 1240. 1418. 1712. 1732. 1934. 1977. 2267.
251 2408. 2744. 3208. 3611. 3903. 4016. 3586. 2542. 1375. 719.
261 484. 432. 410. 396. 381. 395. 399. 412. 396. 364.
271 368. 347. 362. 381. 374. 406. 438. 540. 542. 585.
281 630. 775. 835. 859. 937. 1071. 1253. 1402. 1592. 1828.
291 1981. 2284. 2438. 2634. 2777. 3041. 3485. 3754. 4423. 5036.
301 5435. 5315. 4526. 3089. 1823. 1220. 1015. 743. 664. 559.
311 425. 347. 228. 162. 106. 60. 18. 6. 2. 1.
321 0. 1. 0. 0. 2. 0. 3. 0. 0. 0.
331 1. 1. 1. 2. 0. 2. 1. 2. 5. 1.
341 3. 4. 2. 2. 3. 5. 2. 5. 2. 1.
351 3. 6. 3. 4. 4. 9. 8. 10. 12. 19.
361 12. 11. 20. 18. 19. 19. 14. 22. 14. 23.
371 31. 22. 15. 2. 1. 0. 1. 1. 0. 0.
381 1. 0. 0. 0. 0. 0. 0. 0. 1. 1.
391 0. 0. 0. 0. 0. 1. 0. 0. 0. 0.
401 0. 0. 0. 0. 1. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 2. 0. 0. 0. 0. 0.
421 1. 1. 1. 1. 3. 2. 1. 2. 2. 2.
431 3. 2. 3. 1. 4. 2. 2. 2. 3. 3.
441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
471 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
481 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

'O/HC-SD-Wlvl-DP-149, REV. tt
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Westinghouse Hanford Co. ^

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S95T2305-DUP

File ID: 24a2400.CNF

Counted on: 10/17/95 @18: 8
Detector: AEA24
Geometry number: 1
Count time: 28804. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1? 18.3 18.3 367.516 367.516 12.000 3.063 6.000 1.267
2 3248.8 3248.8 299.142 299.142 12.000 5.444 6.000 2.390
3 2442.4 2442.4 253.522 253.509 10.000 4.311 5.000 1.845

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m
1 ???? 5.779 0.52 12.5
2 Pu238 0.559 5.487 5.465 0.0220.03 101.42 0.9 11641.4

Am241 5.479 5.465 0.014 8916.8
3 Am243 0.402 5.270 5.255 0.0150.02 72.88

--
1.1 6083.6

Totals:
--- ---------
0.961 <--valid peaks only--> 174.30

DETECTOR CALIBRATION
Energy(MEV) = 4.089 + (0.0046)*Channel

Energy range (MeV): 4.089 TO 6.444
Efficiency = 0.0121 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 87101.0 100.000
Smoothed 87101.5 100.001
Composite fit 83921.0 96.349
Residuals 3180.0 3.651

Activity
uCi/ea

0.524E-02
0.402E-02
0.274E-02

Analyzed by:
EMB

1iVHC-SD-Wsbl-0P- i 49, REV. t`

41J



Spectrum 24a2400.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 21103.2

3.
..3.

3
........................3.

3
.............3..

.2..

.....2.

................2
............................................2
......................................................................
............2....

1
1
1
1 OIHC-SD-WM-0P-i45, REV. c

2
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Raw Data Dump for AEA Spectrum: 24a2400.CNF
1 0. 0. 0. 1. 0. 0. 0. 1. 1. 1.

11 0. 0. 1. 0. 0. 1. 0. 0. 0. 0.
21 0. 2. 0. 1. 0. 2. 1. 0. 0. 0.
31 1. 0. 0. 0. 2. 0. 1. 1. 0. 0.
41 0. 0. 0. 1. 0. 1. 1. 0. 0. 0.
51 0. 0. 1. 1. 0. 0. 1. 1. 0. 0.
61 0. 1. 1. 2. 1. 0. 1. 0. 1. 0.
71 2. 1. 0. 0. 0. 2. 0. 0. 0. 0.
81. 0. 1. 0. 0. 2. 0. 0. 0. 0. 1.
91. 3. 0. 1. 1. 1. 2. 0. 1. 1. 4.

101 2. 0. 0. 1. 0. 0. 2. 2. 2. 3.
111 1. 2. 1. 2. 1. 1. 2. 0. 1. 0.
121 1. 0. 1. 3. 2. 2. 0. 1. 4. 5.
131 2. 0. 2. 3. 4. 1. 1. 2. 0. 4.
141 1. 1. 3. 5. 3. 6. 1. 3. 1. 4.
151 1. 4. 4. 5. 6. 1. 5. 1. 5. 5.
161 2. 6. 4. 5. 6. 4. 5. 5. 3. 4.
171 5. 5. 8. 8. 4. 7. 7. 5. 5. 6.
181 10. 6. 11. 5. 4. 9. 7. 14. 11. 7.
191 11. 21. 8. 13. 14. 17. 18. 16. 20. 16.
201 25. 23. 23. 25. 25. 32. 27. 42. 22. 39.
211 37. 49. 54. 52. 51. 50. 71. 59. 70. 70.
221 83. 98. 88. 95. 122. 137. 151. 168. 164. 203.
231 213. 256. 277. 292. 310. 357. 399. 436. 496. 631.
241 697. 774. 857. 976. 1136. 1270. 1285. 1518. 1699. 1897.
251 2262. 2494. 2702. 2882. 2664. 2114. 1272. 641. 362. 266.
261 246. 241. 258. 208. 223. 206. 217. 208. 180. 195.
271 152. 204. 208. 211. 236. 236. 281. 320. 347. 431.
281 458. 398. 508. 588. 648. 829. 953. 1053. 1216. 1512.
291 1532. 1742. 1958. 2090. 2376. 2788. 2986. 3420. 3779. 3715.
301 3224. 2337. 1463. 960. 745. 569. 528. 421. 341. 265.
311 174. 138. 94. 49. 17. 6. 0. 1. 0. 0.
321 0. 0. 0. 0. 1. 1. 0. 0. 0. 0.
331 0. 2. 0. 1. 1. 1. 0. 1. 0. 3.
341 0. 3. 1. 1. 1. 1. 3. 4. 4. 2.
351 3. 4. 1. 4. 5. 7. 8. 6. 6. 9.
361 12. 12. 9. 18. 16. 15. 27. 11. 27. 15.
371 4. 2. 2. 0. 0. 0. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 1. 1. 0. 1.
411 0. 1. 0. 1. 0. 2. 1. 1. 0. 2.
421 0. 1. 0. 3. 4. 1. 1. 1. 3. 5.
431 1. 3. 3. 2. 5. 2. 0. 0. 0. 0.
441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
471 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
481 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

WHC-SR-VVyae-UP-149, REU, ('
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worklistdata Version 0.005/16/95 WHC-SD-WVI-OP-149, REV. 0
10/16/95 09:12

Page.

LABCORE Completed Worklist Report for Worklist# 2716

Analyst: jmv Instrument: PU01 Book# /OV993

Method: LA -'-ly3 07 Rev/Mod 8-0

Worklist Comment: Determine sample size using Ludlum. --LLF

Seq Type SamplelJ R A Test Matrix Actual Found DL or Yield Unit

1 STO :.^ 0 .aPU23901 PU23901 LIQUID 1.28E-01 1.19E-1 92.970 % Recovery
1 STD 0 aPU23901 PU23901E LIQUID 1.00 2.25E+00 2.250 % Ct. Error
1 SiD 0 2PU23901PU23901T LIOUID^ ^. 100 7.23E+01 72.300 X Recovery
2 BLNK 0 aPU23901 PU23901 LIQUID 1 <6.15E-6 uCi/mL

2 8LNK 0 BPU23901 VU23901T LIGUIOj 100 4.68E+01 46.800 % Recovery ...
2 BLNK 0 aPU23901 PU23901E LIQUID 1.00 1.00E+02 100.000 % Ct. Error
3 SAMPLE S951002309 0 8PU23901PU23901 LIDUID N A 2.36E-04 2.130e-005 uCi/mL;:
3 SAMPLE S95T002309 0 BPU23901 PU23901T LIQUID N/A 4.99E+01 1.000e-007 % Recovery
3 SAMPLE S95T002309 0 aPU23901 PU23901E LIDUID M7A 2.36E+00 0.000 % Ct.Error
4 DUP 5951002309 0 BPU23901 PU23901 LIQUID 2.36E-4 2.43E-4 2.920 RPD
4 DUP 9951002309 0 2PU23901.P0239011 LIIXIID 100 4.12E+01 41.200 % Recovery
4 DUP S951002309 0 DPU23901 PU23901E LIQUID 1.00 2.72E+00 2.720 % Ct. Error
5 SAMPLE S95T002158 0 0PU23901 PU23901 LIOUID N/A:. . 4.62E-05 5.900e-006 uci/mL
5 SAMPLE S95T002158 0 8PU23901 PU23901T LIQUID N/A 7.24E+01 1.000e-007 % Recovery
5 SAMPLE S95T002158 0 SPU23901 PUZ3901E LIQUID [ N/A 2.93E+00 0.000 % Ct.Error
6 DUP S951002158 0 fi1PU23901 PU23901 LIQUID 4.62E-5 4.75E-5 2.770 RPD
6 OUP .595T002158 0 2PU23901. PU23901T LIOUID.: 100 6.51E+01 65.100 % Recovery
6 DUP 5951002158 0 2PU23901 PU23901E LIQUID 1.00 3.13E+00 3.130 % Ct. Error

Final page for worklist# 2716

Analyst Signature Date Analyst Signature Date

^.A /& Cc-f- 9S^
ev ewer Signature Date

it Oct -eK

Units shown for QC (BLK/BKG) may not reflect the actual units.
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10/03/9508:22 VIIHC-SDWV-0P-149, REV.O Page:
A-0004-1

LABCORE Data Entry Template for Worklist# 2716

Analyst: ^-Instrument: PU01 Book# lG4 PSt4

Method: LA-943-127 Rev/Mod -5 - 0

Worklist Comment: Determine sample size using Ludlum. --LLF

S Type Sample# R A Test

1 STD

2 BLNK

@PU23901 LIQUID

@PU23901 LIQUID

Project

3 SAMPLE S95T002309 0 @PU23901 LIQUID 95000127 AW-102 GRAB
Analytes Requested: PU23901 , PU23901E, PU23901T

4 DUP 595T002309 0 @PU23901 LIQUID

5 SAMPLE S95T002158 0 @PU23901 LIQUID 95000127 AW-102 GRAB
Analytes Requested: PU23901 , PU23901E, PU23901T

6 DUP S95T002158 0 @PU23901 LIQUID

Final page for worklist # 2716

na yst Signature Date na yst S ign Dptte

Data Entty

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
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WHC-SD-ft-a;--149, REV, o
WORKBOOK PAGE: STD1

Pu 238 and 239/240 : LA-943-127 ( B-0) LIQUID STD
0- DATE COUNTED OCT-12-95 PU 236 AEA FRAC (C236) 0.473

STD SAMPLE VOLUME in mL SS 0.100 PU 238 AEA FRAC (C238) 0.000

,;;.^..;,.) DIGEST DILUTION FACTOR DDF 1.000 ^AT COUNT TIME (MIN) 30

(d^PU23901 TRACER BOOK NO 117B43 ^BACKGROUND in com ( Bka11 &00-011

DETECTOR NUMBER 1 PU 236 c pm 29.260

LIQUID EFFICIENCY FACTOR EFF 0.500 PU 238 cpm 0.000

RACER PREPARATION DATE 09112I95 PU 239 cpm 34.550

960029 12 RACER PREPARATION VALUE (dpm/mL) 2265.000 EA COUNT TIME 480

STANDARD BOOK NO 104B43

N/A STANDARD VALUE in uCi/mL 0.128

Decay Time = Date Counted - Tracer Preparation Date

9Pu-236 Decay Corfd Value = Pu-236 Preparation Value'[e to the power of ((-In2' Decay Time/1040.95)]

pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg)' i/EFF'C236'100/Pu-236 Decay Corr'd Value' SPKV

Pu 239/240 pCi/L = (C239)(Pu 236 Decay Cori'd Value)(SPKV)(1000mL/L)(DF)(DDF) / [(C236)(SS)(2220000 dpm/pCi)]

Pu 238 dpm = [(Total AT Counts / TC) - Bkg' I/EFF C2381 - ( Pu-238 Tracer Value'SPKV'Pu 236 Tracer Recovery 1100)

Pu 238 pCi/L = [(Pu 238 dpm)(DF)(DDF)(1000mL/L)] / [(Pu-236 Tracer Recovery 1 100)(2220000 dpm/pCi)(D g/L)(SS)]

aG Relative Counting Error = Square Root of 1(1/(Pu 236 cpm' min)) +(1 /(Pu 238 or 239/240 cpm' min))]' 1.96' 100

v RFRI II TR v

10/13/95 Pu 2391240 pCi/mL 1.19E-01 DETECTION
Relative Countin g Error = 2.2%, LEVELS

1on219s in Ci/mL
Pu 2391240

71a30 AM 8.86E-03

1AW-102oRAB-:. pPu 236 Tracer Recovery = 72.3% 1

1NDARD.WB1 REV 1.2 943127ML

4ti4

I:\943127\OUTV,M2716.W B1 1 a13/96



vVHC-SD-iN!0-br- 149, REU. t:
WORKBOOK PAGE: BLANK2

Pu 238 and 239/240 : LA-943-127 B-0 LIQUID / SOLID BLNK

..[ ......T `.,.<'.....:,..:< DATE COUNTED OCT-12-95 PU 236AEA FRAC (C236 ) 1.042
BLNK SAMPLE VOLUME in mL SS 1.000 PU 238 AEA FRAC (C238) 0.000......... ..... .... .. ...... ..... . .

SAMPLE DILUTION FACTOR DF 1.000 PU 239 AEA FRAC (C239 ) 0.000

2716 TRACER VOLUME in mL SPKV 0.100 TOTAL AT COUNTS 1617

DIGEST DILUTION FACTOR DDF 1.0000 AT COUNT TIME (MIN ) 30

PU23901 TRACER BOOK NO 117843 BACKGROUND in c pm Bk 4.000

„:i DETECTOR NUMBER 2 PU 236 c m 17.800
LIQUID EFFICIENCY FACTOR EFF 0.5000 PU 238 c m 0.000

K.K,?
TRACER PREPARATION DATE 09/12/95 PU 239 cpm 0.000

95002912 TRACER PREPARATION VALUE d m/mL 2265.00 AEA COUNT TIME 480

:::....^ ....: . .:::.:....... pU-236 DECAY CORR'D VALUE d m/mL 2220.20 Pu 2391240 pCIIL = < 6.147E-03

0 PU-238 TRACER VALUE d m/mL 0.00

,._... <., _,.<....

N/A

Decay Time = Date Counted - Tracer Preparation Date

WRKL3T92716 Pu-236 Decay Corr'd Value = Pu-236 Preparation Value `[e to the power of {(-In2' Decay Time/1040.95)]

.' a..! Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg)`C236`100/(Pu-236 Decay Corr'd Value ` SPKV*EFF)

AL10540 Pu 239/240 pCi/L = (C239)(Pu 236 Decay Corr'd Value)(SPKV)(1000mUL)(DF)(DDF) /[(C236)(SS)(D g/L)(2220000 dpm

........ ., . Pu 238 dpm = [(Total AT Counts / TC) - Bkg ` 1/EFF ` C238] -(Pu-238 Tracer Value `SPKV *Pu 236 Tracer Recovery / 1 0

MCB Pu 238 pCi/L = [(Pu 238 dpm)(DF)(DDF)(t000mUL)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D g/L)(SS)]

"^'"c' Relative Counting Error = Square Root of [(1/(Pu 236 cpm min)) + (1 /(Pu 238 or 239/240 cpm min))] 1.96 100

LLF

...,.^..,. .,.. .,....

JMV

v RESULTS v

10113195 Pu 239/240 pCilmL < 6.15E-06 DETECTION
Relative Counting Error = 100.0% LEVELS

10112798 in pCi/mL

NOTE: Pu 238 Resuk is a LESS THAN Value. Pu 239/240
11:30AM Pu 238 pCimL < 6.15E-06 6.15E-06

^": Relative Counting Error = 100.0°, Pu 238
AW402 GRa6 ' Pu 236 Tracer Recovery - 46.8", 6.15E-06

Analyst: JMV Date: 13-Oct-95

Sig nature of Chemist: LLF Date: cCL
Jr

BLANK.WB1 REV 1.2 943127ML
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WORKBOOK PAGE: SAM3
4ifHC-SD-i/iAI-ui-'--I49, REV. 0

ru Tss ana z39I240 : LA-943-127 B-U LIQUID / SOLID SAMPLE
DATE COUNTED OCT-1256 PU 236 AEA FRAC (C236 ) 0.283

SAMPLE SAMPLE VOLUME in mL SS 1.000 PU 238 AEA FRAC C238 0.070
7::::^77771n SAMPLE DILUTION FACTOR DF 1.000 PU 239 AEA FRAC C239 0.669

2716 TRACER VOLUME in mL SPKV 0.100 TOTAL AT COUNTS 5991
DIGEST DILUTION FACTOR DDF 1.0000 T COUNT TIME (MIN) 30

PU23901 TRACER BOOK NO 117B43 BACKGROUND in cpm (Bkg) 4.000
DETECTOR NUMBER 2 PU 236 c m 20.380

LIQUID EFFICIENCY FACTOR EFF 0.500 PU 238 cpm 5.050
::::::... .. 011,011 RACER PREPARATION DATE 09/12/95 PU 239 cpm 48.150

95002912 TRACER PREPARATION VALUE (dpm/mL) 2265.000 EA COUNT TIME qg0
""'^r. `^^ PU-236 DECAY CORR'D VALUE (d m/mL) 2220.202 Pu 239/240 Ci/L 2.3642E-01

0

...... .. .. . ..::....

PU-238 TRACER VALUE d m/mL) 0.000

N/A

Decay Time = Date Counted - Tracer Preparation Date

S95T002309 Pu-236 Decay CorYd Value = Pu-236 Preparation Value'[e to the povrer of ((-In2' Decay Time/1040.95)]
Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg)'C236'100/(Pu-236 Decay Con'd Value' SPKV' EFF)

AL10840 Pu 239/240 pCi/L =(C239)(Pu 236 Decay Con'd Value)(SPKV)(1000mUL)(DF)(DDF) / [(C236)(SS)(D g/L)(2220000 dpm/pCi)]
Pu 238 dpm = [(Total AT Counts / TC) - Bkg' 1/EFF' C238] -(Pu-238 Tracer Value'SPKV'Pu 236 Tracer Recovery / 100)

MOB^ Pu 238 pCi/L = [(Pu 238 dpm)(DF)(DDF)(1000mUL)] /[(Pu-236 Tracer Recavery /100)(2220000 dpm/pCi)(D g/L)(SS)]
..: ..,. . . .. Relative Counting Error = Square Root of [(1/(Pu 236 cpm' min)) + (1 /(Pu 238 or 239/240 cpm' min))] 1.96 100

LLF '

JMV.

"
v RESULTS v

10173106 ^. Pu 2391240 pCi/mL 2.36E-04 DETECTION
Relative CounBn Error = 2.4% LEVELS

t0Yt2f86:^^. In pCilmL

Pu 239/240
11:30AM Pu 238 pCImL 2.47E-05 2.13E-05

Relative CounBn Error = 4.4^/, Pu 238
AW-702ARAB Pu 236 Tracer Recovery = 49.9% 2.13E-05

vrrr^rr ^r.^^ur r^^v i.c C4JIGlML
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WORKBOOK PAGE: DUP4
WHC-SD-4^/Pvi-l7F--i49, REV. ()

Pu 238 and 239/240 : LA-943-127 ( B-0 ) LIQUID / SOLID DUP
.
`:;i''.":::i; DATE COUNTED 236 AEA FRAC (C236 ) 0.275

DUP SAMPLE VOLUME in mL SS 238 AEA FRAC (C238) 0.077
SAMPLE DILUTION FACTOR DF 239 AEA FRAC C239 0.668

2718 RACER VOLUME in mL SPKV

U

TAL AT COUNTS 5114
!t. 'd DIGEST DILUTION FACTOR DDF COUNT TIME (MIN ) 30
PU23901 TRACER BOOK NO S43 CKGROUND in c m Bk 4.000
jKA::': DETECTOR NUMBER 236 c m 15.230
LIQUID EFFICIENCY FACTOR EFF . 238 cpm 4.240..... ..._ . .. ...._.. .... .

"?^:.^. :. ..:...._:.:3:::::^::: RACER PREPARATION DATE 09112195 PU 239 cpm 36.940
95002912 RACER PREPARATION VALUE (dpm/mL) 2265.000 EA COUNT TIME 480

PU-236 DECAY CORR'D VALUE (dpm/mL) 2220.202 Pu 2391240 ilL 2.4293E-01
0 PU-238 TRACER VALUE (dpm/mL) 0.000. . . .. . .... . . ....... . .. . .

......... . . . . .. ....

N/A

..:.:..:.:... . .s..... Decay Time = Date Counted - Tracer Preparation Date

S96T002309 Pu-236 Decay Corr'd Value = Pu-236 Preparation Value'[e to the power of {(-In2' Decay Time/1040.95)]

Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg)'C236`100/(Pu-236 Decay Con'd Value' SPKV' EFF)
AL10540 Pu 239/240 pCi/L = (C239)(Pu 236 Decay Corfd Value)(SPKV)(1000mL/L)(DF)(DDF) /[(C236)(SS)(D g/L)(2220000 dpm/pCi)]

Pu 238 dpm =[(Total AT Counts / TC) - Bkg • 1/EFF' C238] -(Pu-238 Tracer Value'SPKV'Pu 236 Tracer Recovery / 100)
MCB Pu 238 pCi/L =[(Pu 238 dpm)(DF)(DDF)(1000mUL)] / [(Pu-236 Tracer Recovery / 100)(2220000 dpm/pCi)(D g/L)(SS)]

..:.^ .::::.: . .. ... ^. Relative Counting Error = Square Roct of [(1/(Pu 236 cpm' min))+ (1 /(Pu 238 or 239/240 cpm min))] 1.96' 100
LLF

.......s..: . n.wysn

JMV

v RESULTS v

101113195. Pu 239/240 pCl/mL 2.43E-04 DETECTION
Relative Countin g Error = 2.7% LEVELS

10112196. in pCI/mL
^ v Pu 2391240

1t,39AM^^: ^ Pu 238 pCImL 2.80E-05 2.65E-05
:^a

V`y^
Relative Countln Error = 4.9% Pu 238

AW-102 oRAB^:: Pu 236 Tracer Recovery = 41.2% 2.65E-05

an^nr^^.rrp^ ncv 1.1 CYJIL/ML
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WORKBOOKPAGE: SAMS
VVHC-SD=Wm-0H-149r REV. (}

Pu 238 and 239/240: LA-943-127 B-0 LIQUID / SOLID SAMPLE

::'': DATECOUNTED OCT-12-96 PU236AEAFRAC (C236) 0.703
SAMPLE SAMPLE VOLUME in mL SS 1.000 PU 238 AEA FRAC (C238) 0.029....

<.`1!1{i SAMPLE DILUTION FACTOR DF 1.000 PU 239 AEA FRAC (C239 ) 0.325
2716 RACER VOLUME in mL SPKV 0.100 OTAL AT COUNTS 3578.......... ... .. .

1<'1!0.4^" DIGEST DILUTION FACTOR DDF 1.0000 T COUNT TIME (MIN ) 30

PU23901 RACER BOOK NO 117843 BACKGROUND in c m Bk 5.000

DETECTOR NUMBER 3 PU 236 cpm 29-540
LIQUID EFFICIENCY FACTOR EFF 0.500 PU 238 cpm 1.200

RACER PREPARATION DATE 09/12195 PU 239 cpm 13.670
95002912 RACER PREPARATION VALUE (d p m/mL) 2265.000 COUNT TIME 480.... ... .. . . . . . .... .

PU-236 DECAY CORR'D VALUE (d pm/mL) 2220-202 Pu 239/240 IjC ill- 4.6235E-02

0 PU-238 TRACER VALUE (d pm/mL) 0.000

N/A
...................

Decay Time = Date Counted - Tracer Preparation Date

S96T002168 Pu-236 Decay Corfd Value = Pu-236 Preparation Value'[e to the power of {(-In2 Decay Time/1040.95)].... . . .... . . .. .. ....
Pu 236 Tracer Recovery =(Total AT Counts / TC -Bkg) 'C236'100/(Pu-236 Decay Corr'd Value' SPKV EFF)

AL10641 Pu 239/240 pCi/L = (C239)(Pu 236 Decay Corrd Value)(SPKV)(t000mL/L)(DF)(DDF) / [(C236)(SS)(D g/L)(2220000 dpm/pCi)]

.:^.>.::.... . ....: . Pu 238 dpm = [(Total AT Counts / TC) - Bkg' 1/EFF' C2381 -(Pu-238 Tracer Value •SPKV •Pu 236 Tracer Recovery / 100)

MCB Pu 238 pCUL = [(Pu 238 dpm)(DF)(DDF)(1000mL1L)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D g/L)(SS)]........ .. .. .... . . .. .. .. . . .
...... ..... Relative Counting Error= Square Root of [(1/(Pu 236 cpm' min)) +(1 /(Pu 238 or 239/240 cpm' min))j' 1.96 100

LLF
.... .. . ..... .... .. . .. .... . ..
.. . . .. . .. .. . ...

JMV

v RESULTS v

10113>86^ Pu 2391240 pCUmL 4.62E-05 DETECTION
ReiativeCountin Error = 2.9% LEVELS

10112196. in CUmL

NOTE: Pu 238 Result Is a LESS THAN Value. Pu 239/240
11;30 AM^ Pu 238 pCImL < 5.90E-06 5.90E-06

Relative Counting Error = 8.3% Pu 238
AW-1020RAB: . .. 1 1 1su 236 Tracer Recovery = 72.4% 5.90E-06

anmrLt.vvni ntV 1.2 aasl[/ML
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WHC-SD-`JufV,-'VF--149, REV. G
WORKBOOKPAGE: DUP6

Pu 238 and 2391240 : LA-943-127 8-0 LIQUID / SOLID DUP
DATE COUNTED OCT-1296 PU 236 AEA FRAC (C236 )

`

0.866

DUPSAMPLE VOLUME in mL SS 1.000 PU 238 AEA FRAC (C238) 0.035

<t:3?:!yYC11A''[^1{[!^::'%%3=`^'; SAMPLE DILUTION FACTOR DF 1.000 PU 239 AEA FRAC (C239) 0.316

2716 RACER VOLUME in mL SPKV 0.100 OTAL AT COUNTS 3403
. .............. . . . . . .. ..

DIGEST DILUTION FACTOR DDF 1.0000 T COUNT TIME (MIN ) 30

PU23901 RACER BOOK NO 117B43 BACKGROUND in cm Bk 5.000

77 DETECTOR NUMBER 3 PU 236 c pm 25.350

LIQUID EFFICIENCY FACTOR EFF 0.500 PU 238 c pm 1.330

TRACER PREPARATION DATE 09/12/95 PU 239 cpm 12.040

95002912 TRACER PREPARATION VALUE (d pm/mL) 2265.000 EA COUNT TIME 480

PU-236 DECAY CORR'D VALUE (d m/mL 2220.202 Pu 239I240 ilL 4.7452E-02

0 PU-238 TRACER VALUE (d pm/mL) 0.000

:....... . . . .:.^ .:..

N/A
. ... ... . . . . . . ..

Decay Time = Date Counted - Tracer Preparation Date

S96T002158 Pu-236 Decay Corrd Value = Pu-236 Preparation Value'[e to the power of {(-In2 Decay Time/1040.95)]

Pu 236 Tracer Recovery =(Total AT Counts I TC -Bkg)'C238900/(Pu-238 Decay Corrd Value SPKV EFF)

AL10641 Pu 239/240 pCi/L =(C239)(Pu 236 Decay Corr'd Value)(SPKV)(1000mL/L)(DF)(DDF) / [(C236)(SS)(D g/L)(2220000 dpm/pCi)]

.;%;;: """••......;^ Pu 238 dpm =[(Total AT Counts / TC) - Bkg' i/EFF' C238] -(Pu-238 Tracer Value'SPKV'Pu 236 Tracer Recovery / 100)

MCB Pu 238 pCi/L = [(Pu 238 dpm)(DF)(DDF)(1000mIJL)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D g/L)(SS)]

Relative Counting Error = Square Root of [(1 /(Pu 236 cpm' min)) +(1 / (Pu 238 or 239/240 cpm' min))] 1.96 100

LLF
:u:L:rii:'

lim

JMV

v RESULTS v

101,13186 Pu 2391240 pCl/mL 4.75E-05 DETECTION

Relative Counting Error = 3.1% LEVELS

tON2196'. In CUmL

?::+:: ' i NOTE: Pu 238 Result is a LESS THAN Value. Pu 239/240

11:80AM Pu 238 pCImL < 6.92E-06 6.92E-06

Relative Counting Error = 8.0% Pu 238

AW-tOaoRA® . .." Pu 236 Tracer Recovery = 65.1% 6.92E-06

Anal st: JMV Date: ^131-Oct-95

Sig nature of Chemist: LLF Date: / l1 C

` /^

L /^

JAMYLt.Wtll KEV 1.2 tl4J1LlML
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oi^9s"
Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
WORKLIST2716-STD

File ID: 14a1436.CNF

Counted on: 10/12/95 @22:27
Detector: AEA14
Geometry number: 1
Count time: 28806. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau

ID Initial Final Initial Final Initial Final Initial Final
1 633.4 633.4 360.424 360.424 12.000 4.221 6.000 0.909
2? 3.0 3.0 302.154 302.154 4.000 0.000 2.000 1.632
3 870.3 870.3 227.267 227.266 12.000 4.875 6.000 1.346

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Pu236 0.473 5.755 5.750 0.0050.02 29.26 1.7 1563.4 0.704E-03
2 ???? 5.482 0.00 1000.
3 Pu239 0.558 5.147 5.137 0.0100.02 34.55 1.5 1808.7 0.815E-03

Pu240 5.144 5.137 0.007
---------

1808.7 0.815E-03

Totals:
-----
1.031 <--valid peaks only--> 63.81

DETECTOR CALIBRATION
Energy(MEV) = 4.092 + (0.0046)*Channel

Energy range (MeV): 4.092 TO 6.447
Efficiency = 0.0191 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 29707.0 100.000
Smoothed 29707.0 100.000
Composite fit 30635.4 103.125
Residuals -928.4 -3.125

Analyzed by:

UUHGSD-`,NiV{-OP- t 49, REV. 0
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Spectrum 14a1436.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 5945.3

3
3

3
3

3
............... 3

...................................................3..

......... ........................................................3.

..........3

1
1
.1
. 1

1
1

1
...................1....

.........................................1...
..............................1

1.

WHC-SD-V1Ni-DP-i49, REV. p
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Raw Data Dump for AEA Spectrum: 14a1436.CNF
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
21 0. 0. 0. 0. 0. 0. 1. 0. 1. 0.
31 3. 2. 1. 0. 1. 0. 0. 2. 1. 0.
41 0. 1. 0. 0. 1. 1. 1. 3. 2. 0.
51 1. 0. 0. 2. 0. 0. 0. 1. 0. 1.
61 0. 0. 0. 2. 2. 1. 0. 0. 0. 2.
71 0. 1. 1. 0. 0. 0. 2. 0. 0. 1.
81 0. 0. 0. 2. 1. 2. 3. 2. 0. 2.
91 2. 2. 1. 3. 1. 2. 3. 0. 1. 1.

101 5. 2. 2. 2. 2. 1. 3. 2. 1. 2.
111 3. 0. 0. 1. 2. 1. 0. 2. 3. 3.
121 6. 6. 2. 4. 1. 3. 4. 1. 1. 2.
131 2. 5. 7. 3. 3. 0. 1. 4. 4. 8.
141 6. 3. 4. 3. 5. 4. 5. 3. 2. 4.
151 4. 3. 5. 13. 5. 5. 7. 7. 6. 7.
161 14. 7. 11. 16. 12. 10. 7. 13. 15. 7.
171 19. 13. 11. 7. 15. 16. 19. 22. 26. 18.
181 18. 24. 27. 23. 22. 34. 31. 35. 35. 42.
191 44. 47. 52. 68. 60. 62. 55. 77. 74. 91.
201 108. 115. 101. 131. 166. 170. 181. 203. 217. 255.
211 277. 316. 309. 341. 409. 470. 457. 507. 580. 637.
221 598. 654. 696. 762. 821. 927. 935. 993. 850. 790.
231 585. 289. 136. 63. 17. 7. 2. 1. 1. 1.
241 3. 2. 3. 6. 2. 2. 4. 4.. 3. 2.
251 4. 4. 1. 3. 4. 1. 4. 2. 4. 5.
261 3. 3. 1. 0. 1. 4. 1. 2. 4. 4.
271 4. 4. 4. 6. 5. 1. 5. 4. 10. 5.
281 5. 4. 5. 7. 12. 8. 13. 11. 10. 14.
291 11. 6. 11. 17. 24. 15. 12. 19. 21. 12.
301 17. 18. 18. 19. 12. 13. 5. 12. 13. 8.
311 15. 18. 12. 9. 20. 14. 20. 17. 18. 21.
321 27. 31. 36. 29. 38. 44. 47. 44. 56. 53.
331 61. 71. 71. 94. 83. 85. 98. 115. 141. 151.
341 189. 188. 227. 235. 265. 305. 356. 355. 445. 438.
351 490. 516. 544. 510. 546. 503. 534. 566. 601. 717.
361 670. 692. 573. 401. 184. 55. 6. 0. 0. 1.
371 0. 1. 0. 0. 0. 0. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
431 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.
471 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
481 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

WHC SD WNl`nF`t49, REV. ^
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Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

6t*^,.^^
l/,io%SS

A N A L Y S I S

SAMPLE
WORKLIST2616-BLK

File ID: 15a1520.CNF

Counted on: 10/12/95 @22:27
Detector: AEA15
Geometry number: 1
Count time: 28807. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM
ID Initial Final Initial Final Initial Final
1 534.2 534.2 366.463 366.463 10.000 3.541

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95
1 Pu236 1.042 5.755 5.768 -.0130.02 17.80 2.1

Cm243 5.779 5.768 0.011
----- ---------

Totals: 1.042 <--valid peaks only--> 17.80

Tau
Initial Final
5.000 1.174

Activity
d/m uCi/ea
1464.5 0.660E-03
1966.1 0.886E-03

DETECTOR CALIBRATION
Energy(MEV) = 4.082 + (0.0046)*Channel

Energy range (MeV): 4.082 TO 6.438
Efficiency = 0.0124 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 8197.0 100.000
Smoothed 8197.0 100.000
Composite fit 8544.5 104.239
Residuals -347.5 -4.239

Analyzed by:
EMB

WHC-SD-WNi-DF'-149, REV. C
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1 Legend:
Spectrum 15a1520.CNF

Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 3589.3

1
. 1

1
....... ..... 1
...................................1....
........................ .......................... . .............1
.........................1

OjHC-Sn.-WIVi-O1- 149, REV, c
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Raw Data Dump for AEA Spectrum: 15a1520.CNF
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
21 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
31 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
41 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
51 0. 0. 0. 0. 0. 0. 0. 0. 0. 1.
61 0. 0. 0. 0. 0. 1. 0. 1. 1. 1.
71 0. 0. 1. 0. 1. 0. 0. 0. 0. 0.
81 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
91 1. 0. 0. 0. 0. 0. 0. 0. 0. 0.

101 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
111 0. 0. 0. 0. 1. 0. 0. 0. 0. 0.
121 0. 0. 0. 0. 0. 0. 1. 0. 1. 0.
131 1. 0. 0. 2. 0. 1. 2. 0. 0. 1.
141 0. 2. 1. 0. 0. 0. 0. 2. 2. 0.
151 0. 1. 0. 1. 0. 0. 0. 0. 0. 0.
161 0. 0. 0. 1. 0. 0. 0. 0. 0. 0.
171 0. 0. 1. 0. 1. 0. 0. 0. 0. 0.
181 0. 1. 0. 0. 0. 1. 0. 0. 0. 0.
191 0. 0. 1. 0. 0. 1. 0. 0. 0. 0.
201 1. 0. 0. 1. 0. 1. 0. 1. 0. 0.
211 0. 2. 0. 0. 1. 1. 2. 2. 0. 1.
221 1. 1. 5. 4. 2. 2. 2. 3. 5. 3.
231 6. 2. 5. 4. 4. 2. 2. 1. 0. 0.
241 0. 0. 0. 0. 0. 1. 1. 1. 1. 0.
251 1. 0. 1. 1. 1. 3. 3. 3. 1. 2.
261 2. 0. 0. 0. 0. 2. 0. 0. 0. 0.
271 0. 0. 1. 1. 1. 0. 1. 0. 0. 1.
281 0. 1. 0. 1. 0. 1. 0. 0. 2. 1.
291 3. 1. 2. 4. 1. 0. 5. 0. 1. 3.
301 3. 8. 3. 4. 5. 2. 4. 7. 1. 5.
311 3. 3. 1. 2. 2. 0. 2. 0. 1. 1.
321 1. 3. 0. 2. 5. 3. 4. 3. 6. 5.
331 10. 5. 3. 7. 6. 12. 17. 13. 16. 20.
341 28. 16. 24. 37. 45. 57. 61. 77. 94. 105.
351 146. 130. 176. 211. 250. 281. 285. 365. 355. 366.
361 333. 376. 395. 448. 531. 599. 638. 559. 450. 274.
371 106. 14. 3. 1. 2. 2. 0. 1. 1. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
431 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
471 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
481 0. 0. 0. 0. 0. 0. 0. 1. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

WHC-SD-Wti,-[3P-'E 49, REV- i^
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Gra J1^6^`G

Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S95T2309-SAM

File ID: 16a1611.CNF

Counted on: 10/12/95 @22:28
Detector: AEA16
Geometry number: 1
Count time: 28804. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 575.5 575.5 361.280 361.280 10.000 3.565 5.000 1.080
2 144.7 144.7 302.976 302.892 12.000 3.992 6.000 1.273
3 1493.2 1493.2 229.016 229.016 12.000 4.580 6.000 1.744

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Pu236 0.283 5.755 5.756 -.0010.02 20.38 2.0 205.5 0.926E-04
2 Pu238 0.070 5.487 5.487 0.0000.02 5.05 4.1 69.3 0.312E-04

Am241 5.479 5.487 -.008 53.1 0.239E-04
3 Pu239 0.669 5.147 5.147 0.0000.02 48.15 1.3 475.8 0.214E-03

Pu240 5.144 5.147 -.003
----- ---------

475.8 0.214E-03

Totals: 1.022 <--valid peaks only--> 73.58

DETECTOR CALIBRATION
Energy(MEV) = 4.094 + (0.0046)*Channel

Energy range (MeV): 4.094 TO 6.449
Efficiency = 0.1012 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recove ry
Raw spectrum 34551.0 100.000
Smoothed 34551.0 100.000
Composite fit 35321.2 102.229
Residuals -770.2 -2.229

Analyzed by:
EMB

WHC ^'^ !NI''1 DP-149, REV. ^
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Spectrum 16a1611.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 10551.7
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WHC-SD-WM-DP-149, REV. 0
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Raw Data Dump for AEA Spectrum: 16a1611.CNF
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
21 0. 0. 0. 0. 0. 0. 1. 0. 0. 0.
31 1. 0. 0. 1. 1. 0. 0. 0. 0. 0.
41 0. 2. 0. 0. 1. 0. 0. 0. 0. 1.
51 0. 0. 1. 0. 1. 2. 1. 2. 1. 1.
61 0. 0. 0. 1. 1. 1. 1. 1. 2. 0.
71 0. 0. 1. 0. 1. 0. 3. 0. 0. 1.
81 0. 0. 0. 1. 1. 1. 0. 2. 2. 0.
91 3. 0. 0. 0. 3. 0. 0. 0. 1. 0.

101 1. 0. 1. 1. 2. 1. 0. 0. 1. 2.
111 2. 1. 1. 0. 2. 2. 0. 0. 0. 4.
121 0. 1. 2. 2. 0. 2. 2. 1. 1. 2.
131 0. 1. 0. 0. 1. 0. 1. 2. 3. 2.
141 1. 3. 2. 7. 6. 4. 3. 8. 5. 5.
151 8. 6. 6. 5. 2. 3. 4. 8. 4. 2.
161 2. 5. 4. 5. 2. 7. 3. 7. 5. 7.
171 8. 7. 8. 6. 7. 9. 2. 11. 10. 11.
181 7. 11. 6. 9. 11. 16. 13. 18. 11. 17.
191 19. 14. 27. 20. 20. 28. 29. 40. 36. 46.
201 50. 62. 81. 60. 83. 100. 110. 166. 193. 183.
211 215. 248. 285. 317. 391. 429. 513. 593. 708. 724.
221 879. 876. 975. 1166. 1227. 1255. 1486. 1545. 1698. 1631.
231 1495. 1122. 702. 426. 204. 69. 23. 0. 2. 0.
241 0. 3. 1. 1. 1. 2. 1. 1. 1. 2.
251 3. 2. 2. 1. 3. 6. 3. 2. 5. 2.
261 0. 2. 1. 5. 2. 4. 5. 0. 4. 4.
271 5. 8. 4. 5. 6. 12. 11. 9. 12. 10.
281 13. 21. 16. 17. 23. 47. 24. 43. 43. 49.
291 58. 92. 84. 95. 96. 116. 111. 131. 130. 132.
301 141. 151. 172. 151. 149. 127. 73. 26. 10. 3.
311 5. 2. 3. 4. 5. 4. 8. 5. 2. 9.
321 4. 2. 7. 9. 13. 13. 11. 6. 11. 13.
331 24. 17. 15. 28. 33. 38. 31. 38. 49. 53.
341 70. 90. 97. 132. 120. 153. 187. 216. 246. 314.
351 333. 364. 380. 384. 378. 408. 409. 486. 549. 603.
361 577. 659. 644. 459. 244. 75. 17. 4. 0. 0.
371 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
431 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
471 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
481 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

WHC-SD-WWt-DP-149, REV. 0
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